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Of  the  Touch. 


HE  Touch  participates  of  lefs  Deli-» 
cacy  than  the  other  Senfes  ;  but  at 
the  fame  Time  furpaffes  them  in 
point  of  Certainty.  It  abfolutely 
cuts  off  all  Incredulity  ;  befides  which  good 
Property,  it  enjoys  that  of  being  the  moil  gene» 
ral  Senfation.  Seeing  and  Hearing  refult  from 
the  Organization  of  a  very  minute  Portion  of 
our  Structure  ;  but  it  is  requifite  that  every 
Part  of  the  animal  (Economy  fhould  be  endued 
with  the  Faculty  of  Feeling,  to  diflinguifh  us 
from  mere  Machines,  that  may  be  taken  to 
pieces  at  pleafure,  without  the  Confcioufnefs  of 
any  Violence  offered  to  their  Mechanifm.  This 
is  what  Nature  has  furnifhed  -,  and  wherever  we 
find  Nerves  and  Life,  there  alfo  fubfifts  this 
Sort  of  Senfation  ;  which  does  not  feem  to  Hand 
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A  Phyjical  Effcty 

in  need  of  any  particular  Organization,  or  to 
depend  on  the  Structure  of  the  nervous  Papillae* 
the  fimple  folid  Texture  of  the  Nerve  being 
alone  fufficient  to  produce  it.  The  Lips  of  a 
green  Wound,  the  Periofteum,  or  a  Tendon, 
laid  bare,  have  a  very  quick  Senfation,  tho* 
deftitute  of  the  nervous  Papillæ  obfervable  on 
the  Skin.  Nature,  whom  one  would  conclude 
neceflarily  obliged  to  be  at  a  great  Expence  in 
producing  this  Senfe  of  the  Touch,  has  never- 
thelefs  eftablilHed  it  at  a  fmall  one.  So  that  the 
nervous  Papillæ  are  not  abfolutely  neceflfary  to 
Feeling j  but  to  the  Perfection  of  it,  and  the 
Variety  of  the  refpedtive  Senfations.  The  Senfe 
of  Feeling  therefore  is  as  the  Balls  of  all  other 


Senfations.  ’Tis  the  Genus,  of  which  they  are 
the  moll  perfect  Species.  All  the  nervous  So¬ 
lids,  animated  by  a  Fluid,  are  endued  with  this 
The  Sen- Benera^  Senfation.  But  the  Papillæ  of  the  Skin, 
fes  in  ge-thofe  of  the  Fingers  for  example,  enjoy  it  to  a 

budlîodea  Degree  of  Perfection  -,  which  adds  to  the  firffc 
of  Feeling  Senfation  a  Sort  of  Difcernment  of  the  Figure 
J~°r°f  the  Body  touched.  The  Papillæ  of  the 
tion.  Tongue  furpafs  thofe  of  the  Skin  ;  and,  in 
fhort,  thofe  of  the  Nofe  the  Papillæ  of  the 
Tongue  :  and  fo  of  the  reft  in  Proportion  to  the 
Delicacy  of  the  Senfation.  What  I  am  advan¬ 
cing,  in  regard  of  the  Papillæ,  does  not  at  all 
exclude  the  reft  of  the  nervous  Texture  from  the 
Share  it  has  in  caufing  Senfation.  The  Papillæ 
are  more  concerned  than  this  Texture,  in  parti¬ 
cular 
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cular  Organs,  as  on  the  Skin,  and  the  Tongue.  The 
In  others  they  have  a  lefs  Portion  affigned  them  5  WfUCH 
namely,  in  refpedt  of  the  Nofe,  or  the  Pituitary 
Membrane,  which  conftitutes  the  Organ  of 
Smelling.  In  fhort,  in  other  Places  the  Pa¬ 
pillae  feem  to  have  ftill  a  lefs  Share  »,  and  the 
folid  nervous  Texture  almoft  fingly  compofes 
the  Organ  as  in  the  Sight.  Thefe  Differences 
proceed  from  each  Organ’s  being  proportioned 
to  the  Objedt  whofe  Impreffion  it  receives. 

It  would  be  very  conducive  to  the  Perfection  of 
the  Touch,  were  the  Nerves  to  form  fmall  fen- 
fible  Eminences  :  becaufe  thefe  Sort  of  fharp 
pointed  Subftances  are  more  eafily  irritated  by 
the  Surface  of  Bodies,  than  an  uniform  Texture 
could  poffibly  be.  The  Tafte  would  require 
nervous  Papillæ,  that  fhould  be  of  a  fpungy 
Nature,  and  at  the  fame  time  fufficiently  im¬ 
pregnated  with  Moiffure,  to  dilute  and  diffolve 
the  Principles  of  Tafte,  and  to  admit  them  ea~ 
lily  into  their  Texture,  in  order  to  their  making 
a  more  lively  Impreffion.  The  pituitary  Mem- 
brane  that  lines  the  Organ  of  the  Smell  is  fur¬ 
nished  with  foft,  downy,  Windings,  and  little 
Cells,  to  confine  the  odoriferous  Vapours  \  but, 
its  Gbjedt  being  fubtile,  it  would  have  no  Occa- 
lion  either  for  Papillæ,  or  fenfible  Points.  The 
Choroides,  the  immediate  Organ  of  Sight,  has 
like  wife  its  foft  black  Down,  to  abforb  the  Ima¬ 
ges  that  make  its  Objedt  :  but  the  Bottom  of 
thefe  velvet  Subftances,  formed  to  receive  the 
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The  Images,  ought  to  be  a  nervous  Membrane,  very 
imooth  and  very  fenfible, 

All  Matter  of  fufHcient  Confidence  or  Soli¬ 
dity  to  affed  the  Surface  of  our  Skin,  becomes 

Obje&s  0fthe  ^bjed  of  the  Touch.  This  Senfe  afcer- 

theTouch.  tains  the  Bulk,  and  Figure  of  Bodies,  their  Di¬ 
stance,  Inadion,  Motion,  Solidity,  Softnefs,  Flu^ 
idity,  Heat,  Coldnefs,  Drynefs,  Moiflure,  &c. 
Thefe  are  its  proper  Objeds. 

Heat,  Sen^ation  of  Warmth,  or  Heat,  is  a  Sort 

of  light  Emotion,  or  Irritation  of  our  nervous 
Parts,  and  an  Expanfion  of  our  Solids  and 
Fluids,  produced  by  the  f  ight  Adion  of  a  mo¬ 
derate  Quantity  of  the  fubtile  Matter  that  com- 
pofes  Fire,  or  the  Origin  of  Heat,  whether  na¬ 
tural  or  artificial. 

When  this  Matter  either  exceeds  in  Quantity, 
or  is  more  than  ordinarily  agitated,  then,  inflead 
of  irritating  or  expanding  our  Solids  and  Fluids, 
it  tears  them,  and  diffolves  them  ;  and  this  Vio¬ 
lence  of  Adion  caufes  an  Inflammation. 

Cold,  '  The  Senfation  of  Cold,  on  the  contrary,  is  a 
Sort  of  Obftrudion  in  the  nervous  Papillae,  and 
generally  in  all  the  Solids,  and  a  Condenfation, 
or  Defed  of  Motion,  in  our  Fluids  ;  arifing  ei¬ 
ther  from  the  Contad  of  fome  cold  Subftance, 
that  is  to  fay,  of  a  Subftance  that  is  not  to  any 
degree  impregnated  with  fubtile  agitated  Mat¬ 
ter,  like  the  Air,  or  Water,  in  Winter  *,  or  by 
any  other  accidental  Caufe,  whereby  the  Motion 
of  our  Fluids  and  natural  Elemental  Heat  is  fup- 

p  refled. 
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preffed,  like  the  Periodical  Convulfion  of  the  The 
Solids  that  produces  the  Shivering  in  an  Ague.  « , 

It  is  probable,  that  our  Fluids  being  either  to¬ 
tally  condenfed,  or  impeded  in  their  Motion,  by 
one  or  other  of  thefe  Caufes,  the  nervous  Pa- 
pillæ,  and  the  Solids  in  general,  which  are 
folely  expanded  by  the  Impulfe  of  thefe  Fluids, 
are  immediately  blocked  up  ;  and  it  is  this  Con- 
{lipation,  that  is  the  Source  of  all  the  Effects  of 
Cold  in  the  Human  Body. 

The  Skin,  the  Organ  of  the  Touch,  is  aStrufture 
Composition  of  Fibres,  Nerves,  and  Veflels,of  the 

L  Cl* 

which  are  interwoven  one  with  the  other  in  fuch ÛKin' 
an  extraordinary  manner,  that  the  Texture  in 
fome  meafure  refembles  Network. 

This  fibrous  Texture  is  vifible  in  thick  Sham¬ 
my,  and  in  the  Soles  of  Shoes  made  of  a  thick 
and  Soft  Leather,  where,  indeed,  the  Fibres 
appear  very  diftinclly. 

The  Skin  adheres  to  all  the  Parts  it  inclofes, 
by  means  of  Blood- VefTels,  Lymphatics,  Nerves, 
and  fometimes  of  fiefhy  Fibres,  as  in  the  Face  ; 
but  commonly  by  feveral  very  thin  complicated 
Foliages,  which  form  themfelves  into  little  Cells, 
where  the  Extremities  of  the  Arteries  fecern  an 
Oil,  termed  Fat.  The  Anatomifls  call  thefe 
Strata  of  foliages  the  Cellular  Membrane ,  or 
Membrana  Adipofa  :  Its  Strudture  pretty  much 
refembles  that  of  a  Puff-Pafte  Cake.  It  is  here 
the  Butchers  introduce  the  Air,  when  they  blow 
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their  Meat,  to  render  it  more  agreeable  to  the 
Eye. 

The  Skin  is  formed  of  all  the  Parts  them, 
felves  that  fatten  it  to  the  Body  which  it  in¬ 
folds.  Thefe  Foliages,  Veffels,  and  Capillary 
Nerves  are  determined  one  over  the  other  by 
the  Compreffion  of  the  Waters  that  furround 
the  Fœtus  in  the  Womb,  and,  after  its  Birth, 
by  the  Preffure  of  the  Atmofphere.  Thefe  Fi¬ 
bres,  being  thus  interwoven  and  preffed  toge¬ 
ther,  form  the  Subftance  we  have  been  defcri- 
bing.  Several  of  thefe  Veffels,  originally  hollow, 
acquire  in  a  fhort  Space  a  firm  Solidity,  and  be¬ 
come  as  it  were  tendinous  ;  and  are,  with  the 
Nerves,  the  principal  Subftance  of  this  thick 


Texture. 


The  nervous  Capillaries,  after  having  con¬ 
curred,  by  their  twining  and  running  acrofs  one 
another,  to  the  Formation  of  the  Skin,  terminate 
in  its  external  Surface  y  where  they  fhed  their 
firft  Coat,  to  wit,  That  fupplied  by  the  Dura 
Mater.  This  firft  Coat,  commonly  filled  the 
Sheath  of  the  Nerve,  is  divided  into  feveral 
Shreds,  that  flick  entangled  together  on  the  Sur¬ 
face  of  the  Skin,  and  by  that  means  conftitute  a 
Sort  of  Network,  called  the  Reticulary  Body. 

The  per-  Mechanifin  of  this  nervous  Network  is 

fed  Organ  very  well  accommodated  for  receiving  the  Im~ 

Touch,  pteffion  of  Objedls  :  but  the  Extremity  of  the 
Nerve,  ftripped  of  this  firft  Coat,  expands  and 
raifes  itfelf  between  the  Interfiles  of  this  Net¬ 


work, 
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work,  and  forms  the  nervous  Papillae.  Thefe 
are  elevated  above  the  Network,  are  far  more 
fufceptible  of  Irritation,  and,  confequently,  in- 
tirely  formed  for  the  Production  of  the  moft 
perfect  Senfation.  A  fpirituous  Lymph  moiftens 
thefe  Papilîæ,  renders  them  fupple  and  eJaftic* 
and  of  courfe  furnilhes  an  Organ  in  all  refpefls 
compleat  and  accompliflied. 

Thefe  Papillae  are  ranged  in  Lines,  and  in  a 
certain  Order.  And  it  is  this  Order  that  pn> 
duces  the  little  Ridges  obfervable  on  the  Cuticle, 
or  Scarf-Skin,  and  fo  vifible  at  the  Ends  of  out 
Fingers,  where  they  are  fpiral. 

The  nervous  Papillae  are  perpendicular  to  the 
Surface  of  the  Body.  At  the  Ends  of  the  Fin¬ 
gers  they  are  lengthened  in  Proportion  to  the 
Extent  of  that  Part,  and  are  fo  clofely  connected 
together,  as  to  form  thofe  folid  Bodies,  the 
Nails . 

Their  very  ftrait  Union  is  the  Reafon  why 
there  is  no  Paffage  for  the  animal  Fluid  thro9 
this  Compofition,  whence  the  Nail  becomes  in- 
fenfible.  But,  to  make  amends,  at  the  Root  of 
the  Nail,  where  the  nervous  Papillæ  are  very 
iolid,  very  elaflic,  and  remain  open  to  the  Flux 
of  Spirits,  the  Senfation  is  extreme. 

The  fanguinary,  lymphatic,  and  oily  Ca¬ 
pillaries,  that  penetrate  the  Texture  of  the  Skin, 
are  diftributed  almoft  like  the  Nerves.  Being 
h*terwoven  one  with  another  in  the  Skin,  they 
form  the  vafculary  Network.  Their  Expan fion 
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Touch  °n  Surface  °f  ^ie  Skin  conftitutes  the  Excre- 
^-»~y«wtory  ^  eiïels,  and  the  Cuticle  that  invefts  the  Pa- 
pillæ,  and  is  very  neceflary  to  them,  by  foften- 
ing  the  Impreffion  of  Objedts  ;  and  rendering  by 
that  means  the  Perception  more  diftindt.  In 
fhort,  to  this  Strudture,  fo  adapted  to  the  form¬ 
ing  the  Organ  of  the  Touch,  we  muff  add  the 
Glands  fituated  under  the  Skin  -,  which  ferve  to 
iupply,  at  the  End  of  the  Lymphatics,  the 
Spirits  neceffary  for  the  Lymph  that  moiflens  the 
nervous  Papillæ,  and  to  bellow  on  the  Animal 
Pluid  a  Preparation  requifite  to  the  Perfedlion  of 
this  Senfation. 

Advantage  The  Senfe  of  Peeling  is  abfolutely  fo  com- 
ToucL  P^eat>  and  of  fuch  univerfal  Benefit,  that  it  has 
fometimes  performed,  if  I  may  fo  exprefs  my- 
felf,  the  Fundlion  of  the  Eyes,  and  recompenfed 
in  forne  meafure,  the  Blind  for  the  Lofs  of  their 
Sight. 

Hiftorical  Grganiil  in  Holland ,  tho*  deprived  of  his 

Relations  Eyes,  could  notwithflanding  play  perfedlly  well. 

Sufojeft.  -^e  ac<fuir^d  likewife  a  Habit  of  diftinguifh* 
ing  by  the  Touch  the  different  kinds  of  Mo¬ 
ney,  and  even  Colours.  Cards  could  not  efcape 
the  Delicacy  of  his  Fingers,  by  which  means  he 
became  a  formidable  Gamefter  :  For,  in  dealing 
the  Cards,  he  knew  the  Elands  of  thofe  he  played 
with,  as  well  as  his  own. 

The  Sculptor  Ganibafius  of  Volt  erre  ftill  fur- 
pafied  the  Organifl  I  am  fpeaking  of.  It  was 
fufficient  for  this  blind  Artifl  to  have  touched  an 

Objedt, 
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Object,  in  order  to  make  a  Bud  in  Clay,  that 
fhould  bear  an  exact  Refemblance, 

Thefe  are  the  Perfections  of  the  Touch,  ex¬ 
ceeding  all  Imagination,  and  indeed  Belief,  were 
they  not  very  well  atteded.  In  the  mean  while, 

I  am  apt  to  think  that  this  latter  Indance  does 
not  depend  fo  much  on  a  perfect  Senfation,  as  on 
an  extreme  lively  Imagination.  There  is  no 
one,  but  may  didinguifh  the  Inequalities  of  a 
Face  with  his  Fingers  ;  but,  perhaps,  it  was  the 
peculiar  Privilege  of  the  Sculptor  Ganibafms* s 
Imagination,  to  be  capable  of  conceiving  an 
exact  Likenefs,  by  the  Inequalities  perceived  by 
the  Touch,  and  of  executing  it  afterwards  in 
Clay. 

One  Perfection  of  the  Touch,  common  enough  Tickling.' 
indeed,  but  for  this  very  Reafon  worthy  of  our 
Obfervation,  is  'Tickling,  a  Sort  of  Hermaphrodite 
Senfation  ;  productive  of  Pleafure,  of  which  it 
is  an  Extreme  ;  and  of  Pain,  of  which  it  is  as  it 
were  the  fird  Degree.  Tickling  makes  us 
laugh,  and  at  the  fame  time  is  infupportable. 

And,  if  you  carry  it  too  far,  it  becomes  a 
real  Evil,  and  even  a  mortal  one,  if  any 
Credit  is  to  be  given  to  Writers  on  that 
Subject.  This  Senfation,  therefore,  mud  con- 
fid  in  a  flight  Stimulating  of  the  Organ  of  the 
Touch,  like  the  Irritation  that  produces  all  vo¬ 
luptuous  Senlations  ;  but  what  is  at  the  fame 
time  dill  of  more  Energy,  and  even  quick 
enough  to  throw  the  Soul  and  Nerves  into  Emo« 
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Tickling^  tions  and  Agitations,  more  violent,  than  what 
ufually  refult  from  Pleafure  :  and,  on  that  ac¬ 
count,  this  Irritation  approaches  very  near  to  the 
Attacks  that  excite  Pain. 

The  lively  Irritation  that  caufes  Tickling, 
proceeds,  Arif,  from  a  Sort  of  Imprefiion  made 
by  the  Objecl,  as  when  the  Lips  are  lightly 
ftroked  with  a  Feather  :  fecondly,  from  the 
Difpolition  of  the  Organ  extremely  fenlible, 
namely,  the  nervous  Papillae  of  the  Skin,  being 
very  numerous,  very  fufceptible  of  Irritation, 
and  furnilhed  with  abundance  of  Spirits.  For 
thia  Reafon,  Bodies  of  a  moft  fenfible  and  moft 
lively  Temperament,  and  the  Parts  that  are  belt 
fupplied  with  Nerves,  are  alone  fubje&ed  to 
being  tickled.  I  he  Organ  may  moreover  be 
endued  with  a  Sen  Ability,  as  it  is  neceffary  it 
fhould  be  in  order  to  produce  a  Tickling,  by  a 
Difpolition  inclining  a  little  to  an  Inflammation. 

T  o  this  Caufe  thofe  Itchings  mult  be  afcribed, 
wheie  a  light  Scratching  is  the  Source  of  fo  great 
a  Pleafure.  But  this  Pleafure,  like  Tickling, 
borders  very  much  on  Pain.  ° 

Imagina-  Bell  des  thefe  Difpofitions  of  the  Object,  and 

du&ive  of°^  ^ie  Organ,  Imagination  has  likewife  a  great 
the  Senfe  of  Share  in  this  Senfation  of  Tickling,  as  well  as  in 
Tickling.  aj]  other  Senfations. 

If  any  one  touches  us  in  the  moft  infenfible 
Places  with  a  profeflfed  Intention  to  tickle  us,  we 
cannot  bear  it.  On  the  contrary,  if  the  Hand  be 
applied  to  our  Skin  indifferently,  without  that 

feeming 
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feeming  Intention,  we  are  not  fenfible  of  any  ex-  Tickling, 
traordinary  Impreflion  ;  and,  in  the  mod  ticklifh 
Parts,  we  can  touch  ourfelves  with  all  the 
Tranquillity  imaginable.  Surprize  therefore, 
or  Miftruft,  is  a  neceflary  Requifite  to  difpofe 
the  Organs  and  the  Objedt  for  Tickling.  This 
Affedtion  of  the  Soul  determines  her  to  difpatch 
a  greater  Quantity  of  Spirits  to  thefe  Organs, 
and  to  all  the  Mufcles  that  have  any  Connexion 
with  them.  She  there  puts  them  on  Adtion, 
and  by  that  means  renders  both  the  Organ  more 
lively  and  fenfible,  and  the  Mufcles  fufceptible 
of  Contraction  on  the  leaft  Impreflion.  It  is  a 
kind  of  Terror  in  the  Organ  of  the  Touch  ; 
which  may  be  compared  to  that  a  Hare  is  un¬ 
der,  when  fhe  hears  the  Cry  of  the  Dogs. 

This  odd  Phœnomenon,  in  regard  of  Tick-  ^  p  .  ^ 
ling,  is  a  Confirmation  of  the  Alliance  there  is  who  could 
between  the  Soul,  and  the  Organs  of  Senfation.^P1^®  ^ 
But,  I  am  apt  to  imagine,  that  there  is  no  Fadtau  j^s 
more  Angular,  in  refpedt  of  this  reciprocal  Cor-Sen^Sj 
refpondence,  than  the  Story  recounted  by  St. 
Auguftine .  He  tells  us,  that  a  certain  Parifli- 
Prieft,  named  Reftitutus ,  was  poflefled  of  a 
Soul  fo  abfolutely  Miftrefs  of  the  Senfes,  that 
he  could  at  pleafure  intirely  deprive  them  of 
their  Faculty  of  Feeling,  and  become  like  one 
dead.  Tho*  burnt,  or  pricked,  he  flill  con¬ 
tinued  infenfible.  Nor  was  he  apprized  of  hav¬ 
ing  been  pricked  or  burnt,  but  by  the  Marks 
that  remained  on  the  Skin.  He  could  likewife 

intirely 
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The  intirdy  fufpend  all  manner  of  Sign  of  Ref- 
^  piration. 

I  have  either  read  it  fomewhere,  or  have 
heard  fomebody  ftrenuoufly  affert  it,  that  a  cer¬ 
tain  Perfon,  endued  with  a  Faculty  not  unlike 
this,  one  Day  in  agreeable  Company,  having 
luccceded  extremely  well  in  dying  thus  volunta¬ 
ry,  oVer-aded  his  Part  fo  far,  as  to  forget  to 
raife  himfelf  to  Life  again. 

Senfation  The  Tickling,  we  have  been  juft  explaining, 
of  Love.  ]eads  us  naturally  to  another  Kind  of  Senfation 
arifing  from  the  Pouch,  that  is  more  perfed, 
more  general,  and  effential  to  all  Animals  for 
the  Propagation  of  their  Species.  This  Senfa¬ 
tion  is  a  Sort  of  Tafte  for  Immortality.  The 
Senfe  properly  called  Tafte,  prompts  us  to  take 
neceffary  Nourifhment  for  the  Prefer vation  of 
Life  ;  but  this  other  Kind  of  Tafte  inflames  us 
with  a  Defire  of  giving  Being  to  others,  and 

fo  to  perpetuate  our  Race  to  the  End  of 

Age  s. 


Tho’  this  Senfation  be  only  an  extreme  De¬ 
licacy  of  the  Touch,  which  it  poffeffes  in  com¬ 
mon  with  all  the  Senfes  ;  it  is  neverthelefs  very 
diftind  from  fimple  Touching,  and,  indeed, 
much  more  fo,  than  the  Smell  differs  from  the 
Tafte.  One  may  even  confidently  affert,  that 
it  has  an  undoubted  Superiority  over  all  the 
Senfes,  both  Uy  reafon  of  its  End,  and  of  its 
Objed,  and  the  Noblenefs  of  the  Senfation  it- 
felf,  It  is  to  this  End  all  Beings  endued  with 
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Life  owe  their  Exiftence.  The  ObieCh  of  all  the 

^  i OU  C  H 

other  S'enfes  are  material,  foreign.  Bodies  ;  the 
ObjeCt  of  this  Senfation  is  no  lefs  than  another 
Senfation.  It  is  an  Organ  full  of  Life  and  Spi¬ 
rits,  that  communicates  them  to  another  :  Or 
rather,  it  is  almoft  a  general  Commerce  of  all 
the  Senfes,  and  principally  of  all  the  Kinds  of 
the  Senfe  of  Feeling.  In  refpeCt  of  Senfation  it- 
felf,  if  Love  be  put  in  Competition  with  the 
Appetite,  we  fhall  fcarce  perceive  any  Room 
for  Comparifon.  The  latter,  to  a  fmall  Pleafure, 
joins  a  Mixture  of  Bafenefs,  conformable  to 
Senfations  worthy  only  of  mere  Brutes.  To  the 
former  is  attached  a  Senfation,  that  entitles  it  to 
the  Name  of  Pleafure,  and  that  in  an  eminent 
Degree,  connected  with  Affections  that  hold 
all  Nature  in  the  fofteft  Chains  ;  and  the  Subli¬ 
mity  and  Delicacy  of  which  is  the  moil  remark¬ 
able  CharaCteriflic  of  Human  Nature,  and  the 
moft  valuable  Property  of  the  Heart  and 
Soul. 

A  Senfation,  that  is  capable  of  being  raifed 
even  to  a  Degree  of  Moral  Purity,  and  fublime 
Metaphyfics,  might  very  well  deferve  to  be  ex- 
prefsly  treated  of  in  a  Work  of  this  Nature, 
which  has  on  other  Accounts  a  Prerogative  to 
difcufs  SubjeCfs  of  fuch  Sort  ;  and,  perhaps, 
this  trfght  not  be  the  lead  curious  Province  for 
real  Naturalifts.  But  there  are  fo  few  of  thefe, 
in  refpeCt  of  the  prejudiced  Part  of  Mankind, 
that,  out  of  a  Regard  to  the  Infirmities  of  a 


great 
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The  great  Number  of  People,  we  will  leave  it  to 
TlT";  intelligent  Perfons  to  apply  to  this  Senfe  Part 
of  what  we  fhall  advance  concerning  the  Tafte, 
and  other  Senfes,  that  have  the  moll  confider- 
able  Connexion  with  it. 


Of 
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Of  the  T  a  s  t  e. 


THE  Taste,  confidered  fuperficially, 
would  feem  to  be  a  Senfation  pecu¬ 
liar  to  the  Mouth,  and  diftindl  from 
that  of  Hunger  and  Thirfl.  But, 
if  we  trace  it  to  its  Origin,  we  fliall  be  convinced, 
that  this  Organ,  which  in  the  Mouth  makes  us 
fenfible  of  the  Delicacy  of  Meats  and  Drinks, 
is  the  felf-fame  Principle,  that  in  the  Mouth, 
Gullet,  and  Stomach,  is  craving  for  Food,  and 
incites  us  to  a  Longing  after  it.  Thefe  three 
Parts,  properly  fpeaking,  are  but  one  continued 
Organ,  and  have  but  one  and  the  fame  Objedt. 
If  the  Mouth  creates  in  us  an  Averfion  to  any 
particular  Food,  does  not  the  Gullet  recoil  at  the 
Approach  of  it  ?  And  does  not  the  Stomach 
immediately  difeharge  its  difagreeable  Contents  ? 
Hunger,  Third:,  and  Tafte  are  therefore  three 
Effedis  of  the  fame  Organ.  Hunger  and  Thirfl: 
are  the  Motions  of  the  Organ  defirous  of  its 
Obiedl.  The  Tafte  is  the  Motion  of  the  Or- 
gan  in  the  Enjoyment  of  this  Objedl  :  it  being 
a  Point  pail  all  Conteft,  that  the  Soul,  united 
to  the  Organ,  is  the  only  real  Subjedl  of  Senfa¬ 
tion.  This  Unity  of  the  Organ,  in  regard  of 
Hunger,  Third,  and  Tafte,  is  the  Caufe  of 
thefe  three  Effedis  being  almoft  ever  in  the  fame 

Proportion 
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The  Proportion  in  the  fame  Perfons.  T he  more  violent 
Ë;  the  Appetite  for  Food  is,  the  greater  is  the  Enjoy- 
ment  in  Eating.  The  more  the  Tafte  is  gratified, 
the  more  eafily  the  Organs  defray  the  Expence  of 
this  Gratification  by  Digeflion.  Becaufe  all  thefe 
different  Degrees,  which  I  fuppofe  the  Refult  of 
a  found  Habit,  proceed  from  an  Organ,  that  is 
more  healthy,  more  perfect,  and  more  robuft. 
This  Ryle  is  general  in  regard  of  ail  the  Senfa- 
tions,  and  all  the  Pallions.  Genuine  Defire  con- 
ftitutes  the  Proportion  of  the  Pleafure,  and  of 
the  Power  ;  becaufe  the  Power  that  gives  Rife 
to  the  Pleafure,  is  alfo  the  Meafure  of  it,  juft  as 
the  Pleafure  is  limited  by  the  Defire  of  it.  T  he  more 
voracious  the  Stomach  is,  the  greater  Pleafure  arifes 
from  Eating,  and  proportionably  ftronger  is  the 
Appetite.  Without  this  mutual  Confent,  founded 
on  the  Meehan ifm  of  the  Organ,  our  Senfations 
would  deftroy  that  Being,  for  whofe  Benefit  they 
are  eftablifhed.  A  Gormandizer  with  a  weak 
Stomach  would  die  with  Indigeftion  -,  while 
another  Perfon  with  a  voracious  Stomach,  but 
without  Tafte  or.  Appetite,  would,  if  it  were 
poftible,  perifh  both  by  the  Torment  of  his 
Voracity,  and  for  want  of  proper  Suftenance  ; 
which  this  Want  of  Appetite  and  Tafte  would 
deny  him  the  Power  of  receiving,  or  digefting. 
In  the  mean  while,  how  often  is  the  digeftive 
Power  overcharged  by  the  Appetite,  efpecially 
in  Men  ?  becaufe  they  do  not  follow  the  fimple 
Motions  of  their  Organs  and  Powers,  as  much 

as 
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as  Brute  Animals  do  :  but,  by  indulging  a  lively  The 
Imagination,  which  is  Hill  more  fired  by  Arti-  3 -SyT^ 
fices,  confound  the  Harmony  and  Order,  efta- 
blifhed  in  Nature  by  it's  Author*  Let  them 
therefore  no  longer  condemn  the  Senfes,  and 
Pafiions,  to  which  they  owe  nothing  but  Grati¬ 
tude  *  but  afcribe  their  Irregularities  to  an  unbri¬ 
dled  Imagination,  and  an  Impotence  of  Reafon* 
that  has  not  Force  fufficient  to  reftrain  it. 

The  Tafte,  in  general,  is  the  Motion  of  an  Or¬ 
gan,  that  enjoys  its  Objedt,  and  is  inti  rely  fenfi- 
ble  of  its  Goodnefs.  It  is  for  this  Reafon*  that 
there  fobfifts  a  Tafte  in  regard  of  all  Senfation  -, 

Tafte  for  Mufick  and  Painting,  as  well  as  fof 
what  we  eat  or  drink  ;  as  the  Organ  of  thefe  Sen- 
fations,  if  we  may  ufe  the  Exprefiion,  has  a  Re- 
lilh  of  thefe  Objedts. 

Tho’  the  Tafte,  ftridtly  taken,  is  common 
to  the  Mouth,  Gullet,  and  Stomach,  and  there 
is  fuch  a  Sympathy  between  thefe  three  Organs, 
that  what  is  difagreeable  to  one,  is  generally  re¬ 
pugnant  to  all  ;  and  tho*  they  are  in  a  Sort  of 
Combination  to  get  rid  of  what  is  difguft- 
ing  ♦,  yet  it  muft  be  confefted,  that  the  Mouth 
pofteiTes  this  Senfation  in  a  more  eminent  De¬ 
gree,  and  is  endued  with  a  greater  Delicacy 
than  the  other  two.  A  Bitter,  that  caufes  fuch 
an  Antipathy  in  the  Mouth,  as  to  create  a  Nau- 
fea,  will,  in  the  Stomach,  only  prove  a  moderate 
Stimulus,  juft  fufficient  to  awaken  its  Faculties. 

It  is  very  natural  that  the  Mouth,  which  firft 

C  receives 
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The  receives  the  Aliments,  and  of  courfe  becomes 
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the  Taller,  as  it  were;,  in  refpedl  of  the  other 
two,  fhould  be  endued  with  a  difcerning  Pro¬ 
perty  beyond  them.  It  is  the  Part  of  a  good 
Clerk  of  the  Kitchen  to  diflinguifh  himfelf  by 
an  elegant  Choice  of  Provifions,  to  prevent  his 
incurring  the  Difpleafure  of  his  Superiors. 

This  delicate  Senfe  is  evidently  the  molt  ef- 
fential  of  all  the  Senfes,  after  that  of  Feeling  ; 
and,  indeed,  more  effential  than  the  Touch, 
were  not  the  Tafle  itfelf  a  Sort  of  a  more  refined 
and  fubtil  Touch.  So  that  the  Objedl  of  the 
Tafle  is  not  a  folid  Body,  as  is  that  of  the 
Touch  ;  but  they  are  Juices,  or  Moifture,  with 
which  thefe  Bodies  are  impregnated,  or  that  are 
extracted  from  them. 

The  Me-  Thefe  Juices,  or  Moiflures,  that  make  an 

Savûuî?.°f^mPreffion  on  the  Organ  of  Tafle,  are  called 
Savours.  And  fometimes  this  Appellation  is 
appropriated  to  their  Impreffion  itfelf.  The  ac¬ 
tive  Principles  of  Savours,  or  of  favoury  Bodies, 
are  Salts,  as  well  fixed  as  volatile.  Earths, 
Phlegm,  and  Sulphurs  are  no  Part  of  favoury 
Compofitions,  but  ferve  to  eflablifh  a  Variety  -,  in 
the  fame  manner  as  Siiades,  mixed  with  Light, 
form  different  Images.  But  at  the  fame  time 
thefe  Shades  make  no  Impreffion  on  the  Organ, 
that  being  intirely  the  Effedl  of  Light.  Thus 
Salts  are  the  only  Principle  capable  of  affedting 
the  Organ  of  Tafle.  It  is  a  Maxim  univerfally 
known,  that  Water,  Oil,  and  Earth  have  not 

the 
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the  leaft  Tafte.  Lymph  then,  or  Water,  is  rhs 
only  the  Vehicle  of  the  Salts,  diffolving  andv->«v^ 
conveying  them  -,  and  their  Mixture  with  Oil 
and  Earth  only  makes  them  vary  their  Impref- 
fions  a  thoufand  Ways.  If  to  thefe  Varieties  be 
added  thofe,  which  refult  from  the  Nature  of 
both  fimple  and  compounded  Saks,  the  Variety 
of  Savours  will  become  an  inexhauftible  Source. 

What  a  Variety  of  Images  does  Light  produce 
with  Shade  alone  !  Again,  what  farther  Variety 
arifes  from  the  blending  of  a  few  original  Co¬ 
lours,  and  from  Shade  !  Ought  we  to  be  lefs 
attentive  to  the  Mixture  of  primitive  Salts  with 
one  another,  and  with  Water,  Earth,  and  Sul¬ 
phur  ? 

Such  is  the  Nature  of  Savours  in  general  : 

now  let  us  examine  the  Organ  on  which  they  a6b.  Organ  of 

D  J  Taite, 

The  nervous  Papillae  are  here  too  the  Organ 

of  Senfation.  All  that  is  new  in  it  is,  that  their 
Strudfcure  is  a  fmall  matter  different  from  that  of 
the  Papillae  of  the  Skin,  and  that  in  Proportion 
to  the  Difparity  of  their  Obje&s,  The  Papillæ 
of  the  Skin,  which  are  the  Organs  of  the  Touch, 
are  fmall,  and  of  a  compact  fine  Subftance. 

They  are  covered  with  a  Membrane  fufficiently 
fmooth,  and  of  a  clofe  Texture.  The  Papillæ, 
that  form  the  Organ  of  the  Take,  are  much 
larger,  more  porous,  and  more  open*  They 
are  moiftened  by  a  great  deal  of  Lymph,  and 
invefted  with  a  Skin,  or  inclofed  in  Sheaths, 
very  unequal,  and  at  the  fame  time  very  porous. 
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In  Confequence  of  this  Strudure,  the  favoury 
Particles  are  detained  amidft  thefe  Afperities  ; 


diluted  and  diffolved  by  a  great  Plenty  of  this 
Lymph,  abforbed  by  thefe  Pores,  and  conveyed 
by  the  Afliftance  of  this  Lymph  to  the  nervous 
Papillae,  where  they  make  an  Impreftion  by 
their  ftimulating  Faculty. 

Thefe  Papillæ,  the  Organs  of  Tafte,  are  not 
only  very  numerous  on  the  Tongue,  but  are  be- 
fides  fcattered  here  and  there  in  the  Mouth. 
We  difcover  them,  by  Diffedion,  to  be  dif- 
perfed  on  the  Palate,  the  inner  Jaw,  at  the  Root 
of  the  Mouth  j  and  by  Obfervation  we  are  con¬ 
firmed  in  our  Opinion  concerning  their  Ufe. 
Monfieur  de  Juffieu ,  in  the  Memoirs  of  the 
Academy,  relates  the  Story  of  a  Girl  born  with¬ 
out  a  Tongue,  who  was  not  for  all  that  deprived 
of  Tafte.  A  Surgeon  of  Saumur  faw  a  Boy  of 
between  eight  and  nine  Years  of  Age,  who  in 
the  Small-pox  had  intirely  loft  his  Tongue  by  a 
Gangrene,  fo  that  there  remained  not  the  leaft 
Traces  of  one  ;  and  yet,  notwithftanding,  he 
had  a  very  diftind  Tafte  of  whatever  he  put  into 


his  Mouth. 

However,  it  muft  be  confeffed,  that  the  i 
Tongue  is  the  principal  Organ  of  this  Senfation.  1 
Its  Subftance  confifts  of  flefhy  Fibres,  by  means 
of  which  it  allumes  different  Forms.  Thefe 
Fibres  are  furrounded  by,  and  interfperfed  with 
an  oily  Subftance,  that  renders  the  Compo- 
fition  more  fupple.  Part  of  thefe  flelhy  Fibres 

extend 
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extend  themfelves  beyond  the  Tongue,  and  are  The 
fattened  round  about  it,  and  form  the  exterior  EJj 
Mufcles  that  determine  its  Motion  every  way. 

This  fibrous  Body  is  inclofed  in  a  Sort  of  Sheath, 
or  very  ftrong  Membrane. 

A  Nerve  of  the  ninth  Pair,  after  its  Ramifi¬ 
cation  among  the  Fibres  of  the  Tongue,  is  ter¬ 
minated  on  its  Surface.  The  Ramifications  of 
this  Nerve,  {tripped  of  their  firfl  Coat,  form 
the  Papillæ  we  have  been  difeourfing  of. 

Thefe  Strippings  ftrengthen  the  Covering  of  the 
Tongue,  and  contribute  alfo  to  Senfation.  The 
Papillæ,  diverted  of  their  Coats,  appear  by  their 
Figure  of  three  diftin6t  Clartés  ;  one  of  which 
refembles  a  {landing  Mufhroom,  another  Len¬ 
tils,  and  the  third  {hews  itfelf  in  the  Shape  of 
Pyramids.  The  two  firft  have  a  vifible  Perfo¬ 
ration  in  feveral  Places,  from  whence  oozes  a 
limpid,  watry  Matter.  All  this  Apparatus  is 
{hrouded  by  a  very  porous  Cuticle,  that  diftri- 
butes  Sheaths  to  the  nervous  Papillæ. 

The  various  Motions  the  Subftance  of  the 

* 

Tongue  is  fufceptible  of,  promote  the  Secretion 
of  the  Lymph  which  moiftens  the  Papillæ, 
open  the  Pores  that  convey  it  to  them,  and  de¬ 
termine  the  favoury  Juices  to  enter  them. 

When  the  Salts,  that  are  introduced  into  the  Difference 
Pores  of  the  Organ  of  Tarte,  are  whole  and  intire, ofSavoun’ 
and  no  ways  foftened  by  any  Mixture,  they  are 
violently  pungent,  and  in  Confequence  of  that 
Pungency,  obtain  the  Name  of  DiJ 'agreeable  -,  in- 

C  3  afmucb 
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The  afmuch  as  this  Violence  fhocks  the  fenfitive 

(*  rj*  g 

Subftance.  Of  this  kind  are  generally  acrid, 
acid,  fait  Bodies,  &c.  when  they  are  not  mixed 
with  any  other. 

When  the  Salts  are  Iheathed  by  the  oily  or 
fulphurous  Parts,  fo  that  their  Edge  is  intirely 
blunted,  and  their  Points  even  entangled  in  that 
manner  that  they  can  but  very  lightly  irritate 
the  nervous  Papillae,  then  this  light  Irritation 
produces  a  fweet  agreeable  Tafte  -,  as  it  excites 
in  the  fenfitive  Fluid  that  voluptuous  Emotion, 
in  which  confifts  the  very  ElTence  of  Pleafure. 
Such,  ordinarily,  is  the  Effedt  of  Sugar,  com- 
pofed  of  fait  and  fulphurous  Ingredients. 

Thefe  are  the  two  oppofite  Savours.  Be¬ 
tween  thefe  two  Extremes,  and  even  in  each  of 
thefe  Extremes,  arife  innumerable  Varieties. 

I  have  juft  been  afterting,  that  violent,  acrid 
Savours  are  generally  difagreeable  -,  and  that  the 
Savours  which  do  but,  if  I  may  be  allowed  the 
ExprefTion,  juft  tickle  the  Organ,  are  for  the 
moft  Part  agreeable  :  I  muft  further  add,  that 
the  Pleafure,  or  Difagreeablenefs,  refill  ting  from 
Savours  requires  them  to  exert  a  certain  Degree 
of  Violence  cr  Tickling  ;  and  that  a  particular 
Difpofition  in  the  Imagination,  on  which  the 
Imprefiions  are  made,  muft  likewife  neceflarily 
concur  to  produce  thofe  Senfations. 

All  fweet  or  light  Savours  are  not  agreeable, 
nor  all  acrid  difagreeable.  Some  Sweets  are  in- 
fipid  :  and  there  are  acrid  Subftances  which 
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are  actually  a  Gratification  to  fome  peculiar  Pa-  The 
Jates.  And  every  now  and  then  we  meet  with 
one,  in  whom  the  fineft  of  Sugar  fhall  caufe 
Reachings.  Imagination  therefore  bears  a  Part  rmagina- 
in  the  Senfe  of  Tafte,  as  well  as  in  all  other  Sen-  ^on  bears 

fations.  As  to  my  own  Particular,  how  comes  theSenfe of 
it  to  pafs,  that  I  had  formerly  fuch  an  Averfion  Tafte, 
to  the  Bitternefs  of  Coffee,  which  now  affords 
me  no  fmall  Regale  ?  How  came  the  firft  Oyf- 
ter  that  I  fwallowed,  to  create  in  me  as  much 
Naufea  as  a  Medicine,  and  by  degrees  to  be¬ 
come  one  of  my  moil  delicious  Repafts  ?  In  the 
mean  while,  neither  the  Adion  of  the  Coffee, 
nor  that  of  Oylters  upon  my  Organs  is  inver¬ 
ted  \  and  the  mechanical  Difpofition  of  thefe 
Organs  is  alfo  pretty  much  the  fame.  All' the 
Alteration  therefore  arifes  from  the  Part  the 
Soul  ads  in  the  Affair,  which  does  not  form  to 
itfelf  the  fame  Ideas  on  Occafion  of  the  fame 
Impreffions.  There  is  then  no  Idea  effentially 
annexed  to  fuch,  or  fuch  Impreffions  :  at  leaft 
there  is  no  one  which  it  is  not  in  the  Power  of 
the  Soul  to  alter.  Hence  fome  peculiar  Diffies 
are  faffiionable  in  particular  Countries  ;  and 
what  is  the  Delight  of  one  Nation  is  often  the 
Diflike  of  another.  Hence  it  is,  in  ffiort,  that 
thro’  Cuftom  we  fometimes  transform  that 
which  at  firft  is  difagreeable,  into  an  Objed  of 
Pleafure. 

C  4 
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Of  the  SMELL. 

E  have  in  a  former  Treatife,  placed 
Man  in  a  State  of  Confcioufnefs 
of  his  Exigence  :  we  have  furni- 
fhed  him  with  the  firft  Means  of 
preferving  his  Being,  by  nourishing  it  :  we 
have  placed  him  at  Table  with  a  Tafle  and 
Appetite  :  but  what  Affurance  can  he  have, 
that  this  Table  that  is  ferved  up  to  him, 
is  fpread  with  Aliments  Suitable  to  his  par» 
ticular  Condition  ?  He  does  not  as  yet  enjoy 
the  lead  Glimmerings  of  Light  :  and,  if  he  did, 
his  Eyes  could  not  at  all  afeertain  the  Goodnefs 
of  his  Food,  nor  even  perhaps  demonftrate  it  was 
really  Food,  it  being  not  their  Province.  Let 
us  then  procure  him  the  Enjoyment  of  fucculent 
and  delicious  Odours,  that  exhale  from  the  Meats 
and  Drinks  that  are  prepared  to  regale  him.  Let 
us  endue  him  with  Smell.  Thefe  odoriferous 
Particles  have  no  fooner  touched  this  Organ, 
than  the  Irritation  immediately  expands  itfelf  all 

over  the  Organ  of  Tafle  ;  and  this  being  put  upon 
the  Scent,  furnifhes  in  an  Inftant  every  Machine 
requifite  for  feizing  the  Prey. 

I  imagine  therefore,  that  the  Smell  is  not  fo 
much  a  particular  Senfe,  as  a  Part  of,  and  Sup¬ 
plement  to,  that  of  the  Tafte,  to  which  in  a 
manner  it  Hands  Centinel.  In  a  word,  the  Smell 
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is  the  Tafte  of  Odours,  and  as  it  were  the  An-  „T!,e 

.  Smell, 

ticipation  of  favoury  Bodies.  The  Membrane,  wy*-* 
which  lines  the  Nofe,  and  is  the  Organ  of  this 
Senfation,  is  a  Continuation  of  that  which  lines 
the  Throat,  the  Mouth,  Gullet  and  Stomach  : 
and  the  Difference,  in  regard  of  the  Senfations 
of  thefe  Parts,  is  pretty  nigh  in  Proportion  to 
their  Diftance  from  the  Brain.  That  is  to  fay, 
the  Smell  differs  no  more  from  the  Tafte,  than 
the  Tafte  does  from  Hunger  and  Thirft.  The 
Mouth  is  endued  with  a  finer  Senfation  than 
either  the  Gullet  or  Stomach  ;  and  the  Nofe  en^ 
joys  one  ftill  more  delicate  than  the  Mouth,  by 
reafon  it  is  nearer  to  the  Source  of  Senfation. 

And,  again,  all  the  Filaments  of  its  Nerves,  and 
of  their  Papillae,  are  fine,  hollow,  and  full  of 
Spirits.  Whereas  thofe  that  are  diftant  from  this 
Origin,  acquire,  thro5  the  natural  Tendency  of 
the  Nerves,  a  greater  Solidity,  and  become 
thicker  coated,  their  Papillae  degenerating  into 
a  kind  of  Excrefcence  :  Now  all  the  World 
knows,  that  Excrefcences  are  not  endued  with 
any  great  Degree  of  feeling. 

Nobody  is  ignorant  that  the  Infide  of  the 
Nofe  is  the  Organ  of  the  Smell  ;  but  very  few 
have  a  juft  Notion  of  the  Mechanifm  with 
which  this  Infide  is  contrived  in  order  to  receive 
this  Senfation  *. 

Immediately  after  the  Opening  of  the  Nof-\fecha*- 
trils,  which  is  fufficiently  fixait,  the  Infide 


ofnifmofth# 
Organ  of 
the  Smelling. 


•  Confult  the  Figure  annexed. 
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the  Nofe  forms  two  Cavities,  which  are  ever 
feparated  by  one  Partition.  Thefe  Cavities  are 
enlarged  in  Proportion  to  their  Diftance  from 
their  firft  Entrance  -,  and  they  are  again  united 
in  one  intire  Cavity,  that  extends  itfelf  even  to 
the  Bottom  of  the  Throat,  by  v/hich  means 
they  have  a  Communication  with  the  Mouth. 

All  this  Cavity  is  lined  by  the  Pituitary  Mem¬ 
brane,  fo  filled  by  the  Ancients,  by  reafon  of 
the  Phlegm  that  is  continually  flowing  thro’  it. 


This  Membrane  is  of  a  fpongy  Nature,  and  has 
on  its  Surface  an  exceeding  foft  and  fhort  Down. 
The  fpongy  Texture  is  formed  by  Yeffels  and 
Nerves,  that  are  interwoven  with  a  great  Num¬ 
ber  of  Glands.  The  Down  is  compofed  of  the 
Extremities  of  thefe  VefTels,  to  wit,  of  the 
ifnall  nervous  Papillæ  that  confcitute  the  Organ 
of  Smelling,  and  of  the  Extremities  of  the  Vef- 
fels  thro’  which  flows  the  Phlegm,  and  the 
Mucus  of  the  Nofe.  Thefe  Liquids  lubricate 
the  nervous  Papillæ,  and  render  them  fit  for 
di  (charging  their  Fundion  ;  and  are  farther  af* 


Med  in  this  Office  by  the  Tears,  which  the 
lachrymal  Canal  conveys  along  the  Nofe. 

The  olfadory  Nerve,  the  firft:  Pair  of 


Nerves  that  proceed  from  the  Scull,  is  that 
which  fpreads  itfelf  in  the  Pituitary  Mem¬ 
brane.  Its  Filaments  are  in  great  Number, 
fecm  to  be  fofter,  and  ^re  more  vifible  than  in 
any  other  Organ. 


This 
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This  Stru&ure  of  the  Nerves,  fubfervient  to  The 

^  K  L  L 

the  Smell,  whofe  Efficacy  depends  on  the  near  v 
Connexion  they  have  with  the  Brain,  renders 
them  fbill  more  fufceptible  of  receiving  the  Im- 
preffion  made  by  odoriferous  Bodies. 

The  great  Number  of  Filaments  that  confti- 
tute  the  Olfadbory  Nerve,  is  what  produces  the 
numerous  Glands  in  the  pituitary  Membrane  ; 
thefe  Glands  being  nothing  elfe  than  the  Extre¬ 
mities  of  the  Nerves  expanded  about  the  Pa- 
pillæ. 

Befides  the  Olfadlory  Nerve,  there  enters  the  Strong  O* 
Nofe  a  Branch  of  the  Opthalmic,  that  is  to  fay,  ^ke  u, 
of  one  of  the  Nerves  of  the  Eye.  It  is  the  weep,  and 
Communication  of  this  fmall  Nerve  with  that  of1!10112  c 

Rays  or 

the  Smell,  which  is  the  Caufe  that  we  fhed  Light 
Tears  on  Occafion  of  any  ftrong  Scents,  andfneeze“ 
fneeze  at  the  Rays  of  the  Sun  being  diredtly 
darted  on  our  Eyes  :  beeaufe  this  fmall  Nerve, 
in  its  Origin,  is  connedted  with  the  Nerves  dis¬ 
tributed  in  the  Organs  of  Refpiration.  So  that 
on  any  quick  Irritation,  it  excites  in  thefe  Or¬ 
gans  thofe  convulfive  Motions,  from  whence 
refults  Sneezing. 

The  downy  Coat  of  the  Pituitary  Membrane 
is  intirely  proper  for  imbibing  the  odoriferous 
Fumes  :  but  there  is  ftill  another  Contrivance 
for  fixing  thefe  Particles  on  their  proper  Organ. 

The  Infide  of  the  Nofe  is  furnifhed  on  each 
hand  with  two  Sorts  of  complicated  Windings, 
which  advance  very  far  in  this  Cavity,  caufe  a 

1  Sort 
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Sort  of  Obftruétion  in  the  PalTage  of  it,  and 
oblige  by  that  means  the  odoriferous  Vapours 
to  diffufe  themfelves,  and  to  flop  a  limited 
while  within  their  Capacity. 

This  Structure  determines  thefe  Vapours  to 
a<5l  a  longer  Time,  in  a  ftronger  Manner,  and 
on  a  larger  Extent  of  the  Pituitary  Membrane  ; 
and,  confequently,  the  Senfation  refulting  from 
thence  is  rendered  the  more  perfeCl.  For  this 
Reafon,  Dogs  of  the  Hunting  Kind,  and  other 
Animals  that  are  remarkably  diflinguifhed  for 
the  Perfection  of  their  Smell,  have  thefe  wind¬ 
ing  Cavities  in  their  Nofes  confiderably  larger 
than  Mankind  have. 

Thefe  fame  Windings,  in  flopping  a  little 
the  Air  refpired  thro’  the  Nofev  foften  the  Ri¬ 
gour  of  it  in  Winter.  And  it  is  this  good  Of¬ 
fice  which  they  render  the  Lungs,  that  expofes 
the  Pituitary  Membrane  to  the  greateft  Share  of 
thofe  Obflrudlions  called  Rheums,  and  Deflux¬ 
ions  of  the  Head.  In  thefe  Diforders,  the 
mere  Swelling  of  this  Membrane  fhuts  up  the 
Faflage  of  the  Air  ;  becaufe  the  Coats  of  the 
Fibres  being  grown  thicker,  immediately  clofe. 
Which  is  a  Demonftration,  that  altho*  the  Cavi¬ 
ty  of  the  Nofe  be  very  confiderable,  the  Laby¬ 
rinth,  notwithflanding,  that  Nature  has-  efta- 
blifhed  in  its  Mechanifm,  in  order  to  the  tail¬ 
ing,  if  the  Exprefiion  be  allowable,  of  Odours, 

leaves  but  a  very  fmall  Portion  of  empty 
Space. 


The 
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The  odoriferous  Fumes,  which  conftitute  the  The 
Objed;  of  the  Smell,  are  in  refpedl  of  a  Fluid, 
what  favoury  Bodies  are  in  regard  of  Liquids  Mecha- 
and  Juices.  A  Salt  is  ever  the  Agent,  or  at  q^u^* 
lead:  the  Infiniment  and  Stimulus  of  the  Se.nfa- 
tion.  All  Salts  without  difliinélion  produce 
Taftes  -,  but  they  mud:  be  volatile,  to  affedt  the 
Organ  of  the  Smell.  Aqueous,  fulphurous, 

&V.  Vapours,  diflolve,  convey,  modify  the  Im- 
predion  of  Salts,  and  concur  to  diverfify  the 
Scents.  In  a  Word,  all  that  I  have  delivered  on 
the  Subject  of  Taftes,  is  exactly  applicable  to 
the  volatile  Fluidity  of  odoriferous  Bodies. 

The  prodigious  Quantity  of  thefe  volatile 
Fluids,  exhaling  incedfantly  from  an  odoriferous 
Subftance,  and  that  without  any  fenfible  Dimi¬ 
nution  of  its  Weight,  is  a  Proof,  that  Matter 
may  be  divided  in  an  aftoniftiing  manner. 

The  general  Vehicle  of  thefe  fcented  Cor- Vehicle  of 
pufcles  is  the  Air.  Thefe  little  Bodies  are  dif-0dours’ 
fufed  in  the  Atmofphere,  and  are  there  fuftain- 
ed  :  either  becaufe  they  form  a  fubtil  Fluid,  as 
light  as,  or  lighter  than,  Air  ;  in  which  of 
courls  they  mud:  remain  in  an  Equilibrium,  or 
rife  according  to  the  Laws  of  Hydroftatics  ;  or 
thefe  Cor  pufcles,  tho’  heavier  than  Air,  yet  fly 
upwards  in  this  Fluid,  by  reafon  of  the  great  Ve¬ 
locity  with  which  they  are  ejed:ed  from  the 
odoriferous  Body,  and  by  the  Velocity  of  the 
Air  itfelfv  which  concurs  to  bear  them  aloft. 

As  a  Horfe  on  full  Speed,  and  the  Wind  to- 

'  getfier. 
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The  gether,  raife  a  Cloud  of  Dull  much  heavier  than 
the  Air  in  which  it  floats. 

It  is  not  fufficient  that  the  Air  be  in  a  man¬ 
ner  impregnated  with  odoriferous  Particles  ;  it 
is  likewife  neceffary  that  they  be  conveyed  to 
the  Cavities  of  the  Nofe,  which  is  the  natural 
Confequence  of  Refpiration.  This  obliges  the 
Air  to  pafs  and  repafs  inceffantly  thro’  thefe  Ca¬ 
vities,  in  order  to  its  Entrance  into  the  Lungs, 
or  its  Departure  from  thence.  For  this  Reafon, 
thofe  that  have  the  Paflage  of  their  Nofe  ob- 
ftrudted  by  a  Catarrh,  and  fo  are  under  a  Necef- 
fity  of  refpiring  by  the  Mouth,  are  deprived  at 
the  fame  time  of  the  Faculty  of  Smelling.  Mon¬ 
iteur  De  la  Hire  the  younger  once  faw  a  Perfon 
who  prevented  his  being  fenfible  of  any  difa- 
greeable  Scents,  by  railing  up  his  Uvula,  fo  as  to 
cut  off  all  Communication  of  the  Nofe  with  the 
Mouth  ;  whence  he  refpired  for  the  future  this 
latter  Way  *. 

This  fame  Paffage  of  the  Air  thro’  the  Cavi¬ 
ties  of  the  Nofe,  ferves  fometimes  to  cleanfe 
them  from  Obftrudtions  ;  as  when  it  is  forced 
violently  from  the  Lungs,  either  in  blowing  the 
Nofe,  or  by  fneezing. 

Effets  of  There  is  not  only  a  Gratification,  or  elfe  a 
Odours.  Difagreeabienefs  in  Odours,  as  there  is  in 
Taftes  -,  but  they  likewife  fupport  the  languid 
Powers,  by  ftimulating  the  Nerves,  and  recrui¬ 
ting  them  with  a  frefh  Supply  of  Spirits.  They 

fometimes 
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fometimes  alfo  difconcert  the  fame  Nerves,  put  The 
them  into  Convulfions,  and  produce  Vapours 
and  Swooning^  when  they  make  a  difpleafing 
Impredion.  The  Imagination,  as  to  this  Point,  imagina¬ 
is  not  {tripped  one  Jot  of  the  Rights  we  havetlon  bears 
edablilhed  in  it,  over  all  the  Senfes.  Whence  a  Part* 
is  it,  that  Mufk,  fo  favourite  a  Perfume  for- 
merly,  diould  at  this  time  o’  Day  be  a  general 
Source  of  vapourilh  Diforders  in  the  fair  Sex* 
and  even  fome  few  of  the  Men  :  whereas  To¬ 
bacco,  of  an  ammoniacal  and  venomous  Fla¬ 
vour,  conveys  one  of  the  mod  delicate,  the 
mod  delightful  Smells  in  Nature  ?  Is  it  becaufe 
there  is  an  Alteration  in  the  Organs  ?  No  !  It  is 
Habit,  Prejudice,  Imagination. 

Mankind,  ordinarily  fpeaking,  have  not  the  singular 
Senfe  of  Smelling  to  that  Perfection  which  Brute  Perfe&io* 
Creatures  have,  the  Reafon  for  which  Difference  g^q 
we  have  accounted  for.  The  Rule  notwithdand-  Caufes. 
ing  is  not  abfolutely  general.  There  are  Ne¬ 
groes  in  the  Antilles  Iflands,  who  like  Dogs  fol¬ 
low  their  Maders  by  the  Print  of  their  Feet,  and 
didin guifh  by  their  Nofe  the  Track  of  a  Negroe 
from  that  of  a  Frenchman  *. 

If  any  Credit  may  be  given  to  Sir  Kenelm^ ran^e 
Figby,  a  Boy,  whom  his  Parents  had  brought  Relation 
up  in  a  Fored,  (whither  they  had  fled  to  avoid  '^eneim 
the  Calamities  of  War)  and  who  had  lived  o xiDigby, 
nothing  but  Roots,  had  a  Smell  fo  delicate, 

that 
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The  that  by  this  Senfe  he  perceived  the  Approach  of 
uüyÜJthe  Enemy,  and  apprized  his  Parents  of  their 
coming.  He  was  in  the  mean  while  made 
Prifoner  ;  and,  having  altered  his  Method  of 
living,  in  length  of  Time  he  loft  much  of  that 
furprizing  Delicacy  of  Smell.  However,  he 
was  not  intirely  deprived  of  this  fingular  Faculty, 
For  being  married,  he  could  very  eafily  by  fmelF 
ing  diftinguifh  his  o wn  Wife  from  another 
Woman,  and  even  find  her  out  by  the  Print  of 
her  Foot,  as  a  Dog  does  his  Matter*  A  Huf- 
band  of  this  kind  would  in  Italy  make  an  Argus 
ftill  more  terrible  than  the  famous  one  in  the 
Fable. 

It  feems  then,  that  the  Perfection  of  the 
Smell,  in  Brute  Animals,  not  only  depends  on 
the  Organ,  but  likewife  on  the  manner  of  living, 
and  on  the  Privation  of  thofe  ftrong  Odours, 
with  which  Mankind  are  conftantly  furrounded, 
and  to  which  their  Organs  are  fo  much  accuf- 
tomed,  that  Scents  fo  weak  and  fo  fubtile,  as 
thofe  we  have  been  fpeaking  of,  cannot  make 
the  leaft  Impreflion  on  them. 

Monk  of  The  Monk  of  Prague ,  mentioned  in  the 
Prague*  Journal  of  the  Learned  of  the  Year  1684,  1 

ftill  a  more  extraordinary  Cale,  than  the  prece¬ 
ding.  H  e  not  only  knew  different  Perfons  by 
the  Smell  ;  but,  what  is  much  more  lingular, 
could,  we  are  told,  diftinguifh  a  chafté  Woman, 
married  or  unmarried,  from  one  that  was  not 

fo. 
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fo.  This  Religious  had  begun  to  write  a  new  The 
Treatife  on  Odours,  when  he  died,  very  much 
lamented  by  the  Gentlemen  who  record  this 
Story  of  him.  For  my  Fart,  I  do  not  know 
whether  a  Man  of  fuch  Talents  would  not  have 
been  dangerous  to  Society* 
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Of  the  Hearing. 

G.  U  R  Perfections  increafe  infen  fibly, 
ra  In  the  firft  Place  we  were  allured  by 
f  the  Touch  of  the  Solidity  of  Bodies, 
and  their  principal  Properties  in  re¬ 
gard  of  us.  Then  we  difcovered  the  very  Mo¬ 
tion  of  the  Juices  and  Liquids,  with  which  fome 
of  thefe  Bodies  are  impregnated,  and  even  the 
Fumes  that  exhale  from  their  Subftances.  In 
fhort,  we  have  been  made  fenfible  both  of  the 
groffer  and  the  more  fubtile  Parts  of  mod  Bo¬ 
dies,  that  are  within  our  Reach  and  ContaCh 
This  limited  Commerce  might  abfolutely  be  fuf- 
ficient  for  us  ^  and,  in  effeCt,  is  fufEcient  for  a 
few,  that  are  faid  to  be  ill-treated  by  Nature  i 
becaufe  her  Liberality  has  been  more  beneficent 
to  us,  and  extended  our  Communication  with 
other  Beings  far  beyond  thofe  that  furround  us, 
by  the  Hearing ,  and  even  far  beyond  the  World 
we  live  in,  by  the  Sight. 

This  Communication  is  ever  eftablifhed  by 
the  Matter  that  affeas  an  Organ  :  but,  in  Pro¬ 
portion  as  this  Matter  advances,  it  becomes 
more  and  more  fubtile,  is  more  and  more  ex¬ 
panded  at  a  Diftance,  and  more  and  more  capa¬ 
ble  of  bringing  us  Tidings  from  a-far,  that  are 
altogether  foreign  to  our  Atmofphere. 
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Wc  are  now  on  the  Point  of  tranfcending  the  The 
Bounds  of  this  Atmofphere.  For  the  Objedt  of^Vj-^ 
Hearing  is  Noife  in  general.  Now  Moife  con¬ 
fias  in  a  quick  Vibration  of  the  Air,  commu¬ 
nicated  to  the  very  Organ  of  this  Senfation  ; 
and  this  Communication,  it  is  very  well  known, 
is  fet  on  Foot  at  a  great  Diftance. 

The  Noife,  which  renders  the  Vibrations  of 
the  Air  fuller,  more  regular,  and,  confequently, 
more  pleafing  to  the  Ear,  is  called  Sound. 

The  Vibrations  of  Sound,  in  producing  an 
agreeable  Surprize,  have  excited  Men’s  Curiofity 
and  Induftry,  to  form  them  into  an  Art  adapted 
to  pleafe  and  move  them,  by  the  Senfe  of 
Hearing.  All  the  Senfes  have  been  equally  pro¬ 
ductive  of  Arts  to  gratify,  or  perfect,  or  to 
guard  themfelves  from  bad  Impreflions.  Vf  hat 
Arts  has  not  the  Senfe  of  Feeling  produced  ? 

Thefe  Garbs,  magnificent  Houfes,  gilded  Cha¬ 
riots,  are  ail  the  Effedf  of  Delicacy.  If  the 
Ear  has  its  Luliï /,  the  Mouth  is  not  without 
its  Martialot* s ,  nor  the  Eye  its  Galileo’s ,  Sec, 

All  of  them  valuable  in  their  Way,  becaufe 
they  have  applied  themfelves  to  the  Improve¬ 
ment  of  Human  Nature.  Let  us  now  examine, 
as  Philofophers,  fome  of  the  Principles  of  fi tu¬ 
ple  Sound,  and  of  Sound  reduced  to  an  Art. 
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The  Mechanism  of  Sounds. 

QOUND  is,  in  the  fonorous  Body  that  pro- 
k3  duces  it,  the  fame  it  is  in  the  Air  itfelf  that 
conveys  it  to  the  Ear  ;  viz.  the  fhaking  of  a 
Body,  put  into  Motion  by  the  Impulfe  of  fome 
other.  Such  is  a  Bel]  ftruck  by  its  Clapper  -,  a 
Violin  fhook  by  its  Strings,  which  the  Bow  fets 
a  trembling  ;  a  Flute  agitated  by  the  Impulfe 
of  the  Air  againft  its  Embouchure. 

The  Air  It  is  a  Miftake  to  imagine  that  the  Air,  put 

duces  ^r°  *nt0  ^0^0n  by  fonorous  Bodies,  is  this  grofs 

Sound  is  and  palpable  Air,  which  we  fan  with  our  Hat,. 

”ot  T™* and  blow  the  Fire  with.  The  Sound  of  the 

£non  Air. 

/jirgeft  Bell  does  not  communicate  the  lead:  Mo- 
lion  to  the  Flame  of  a  Candle  :  whereas  the 
lead:  Breath  of  Wind,  that  is  to  fay,  the  fmalleft 
Motion  of  grofs  Air,  gives  it  a  Tremor,  and 
extinguifhes  it. 

The  Air  therefore,  that  produces  Sound,  as 
it  is  proportioned  to  the  Organ  of  Hearing,  is 
much  more  fubtile  than  common  Air. 

Motion  of  T  he  Motion  of  a  fonorous  Body  is  com- 

Bodies11  for n d ed  of  two  others,  namely,  of  the  trem- 

Sounds,  bling  of  all  the  fmall  Parts  that  compofe  this 
Body,  and  the  vibrating  Motion  refulting  from 
the  whole. 

In  Confequence  of  the  fir  ft  Motion,  or  Trem¬ 
bling,  the  Particles  of  the  Body  approach  to, 
and  retire  alternatively  from,  one  another  with 
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a  prodigious  Velocity  ;  whence  their  refpedtive 
Situation  and  the  Figure  of  their  Pores  change 
without  ceafing. 

In  the  Vibration  of  the  whole  Body,  there 
falls  out  amongft  the  Surfaces  of  the  Body,  what 
we  have  been  juif  obferving  to  happen  amongft 
the  Particles  concerned  in  the  Trembling  :  For 
Inftance,  a  Bell,  when  it  founds,  from  being 
round,  becomes  oval  ;  and  fo,  vice  verfa ,  Milli¬ 
ons  of  Times  in  a  Moment,  A  String  likewife* 
tho’  ftrait,  and  extended  upon  the  Bridge,  from 
it’s  natural  Straitnefs  is  curved  here  and  there 
an  Infinity  of  Times,  in  a  very  little  Space. 

Both  the  one  and  the  other  Motion  produce  Principles 
Sound  ;  and  the  Duration  of  the  Vibrations,  as™d  A°nes 
well  of  the  intire  Body,  as  of  its  Parts,  deter- cords, 
mines  the  Species  of  Sound,  fiat,  or  fharp.  For 
Example,  a  long  String,  or  a  fmall  Hack  one, 
or  one  formed  of  Matter  very  little  elaftic,  gives 
a  flat  Tone  ;  becaufe  the  Vibrations  of  a 
String  of  that  Kind  are  flow,  grand,  and  at  a 
Diftance  from  one  another.  On  the  contrary,  a 
String  wound  up  high,  or  made  of  Matter  en¬ 
dued  with  great  Elafticity,  produces  a  fharp 
Sound,  by  reafon  its  "Vibrations  are  fhort,  quick, 
and  clofe.  Suppofmg  therefore  two  Strings  of 
the  fame  Matter,  of  the  fame  Size,  and  equally 
extended,  and  one  of  which  is  the  Moiety  of 
the  other,  that  which  is  but  the  Moiety,  will 
found  the  O&ave  of  the  other  ;  becaufe  its  Vi¬ 
brations  are  as  fhort  again,  and  equivalent  tq 
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Hearing. tnc^  or"  ^ie  0££ien  Thefe  Odaves  are  attended 
‘"v’ tli  an  harmonious  E  fifed,  as,  from  the  double 
V  ibrations,  made  by  the  fmall  String,  one  of 
them  is  ever  falling  in  with  the  Vibrations  of  the 
larger  ;  whereby  they  concur  to  render  the  fo- 
norous  Vibrations  more  compleat,  put  a  greater 
Quantity  of  Air  in  Motion,  and  are  confequently 
more  agreeable.  This  is  the  Principle  of  all 
mufical  Harmony,  and  particularly  the  Mecha- 
nifm  of  playing  on  the  V lolin,  and  of  all  Inftru- 
ments  whofe  Tones  are  produced  by  the  fhort- 
ning  of  the  Strings  in  Confequence  of  the  Dif- 
pofition  or  tire  fingers.  I  he  more  Vibrations 
tnere  are  that  concur,  the  more  perfed  is  the 
Harmony.  On  which  account  the  Unifon 
is  the  fir  ft  and  compleateft  of  ail  this 
Clais  of  Sounds,  or  rather,  is  of  ltfelf  true  and 
pei  fed  Mu  lick  i  becaufe,  in  this  State  of  the 
Strings,  all  their  Vibrations  are  in  Concord,  and 
always  fcrike  the  Air  together.  Difcordant  Tones 
are  thofe,  where  there  are  no  concurring  Vibrations. 

.  In  Confequence  of  this  Equality  and  Regula¬ 
rity  of  Vibrations  in  the  Unifon,  when  the  String 
oi  an  Infiniment  is  touched  over  againfl  ano- 
iiier  that  has  a  String  wound  up  in  the  fame  1 
manner,  this  latter  String  is  agitated  by  the  Sound 
of  the  former  ;  becaufe  this  String,  being  in  the 
fame  State,  and  difpofed  for  the  Unifon,  falls  in 
with  the  Vibrations  of  the  Air,  whofe  Returns  are 
conformable  to  the  Length  and  Tightnefs  of  it, 
and,  in  fhort,  to  the  Vibrations  that  refult  from 
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it  :  whereas  the  Motion  of  the  other  Strings,  The 
whofe  Vibrations  are  difcordant,  is  foon  inter-.****!!  .  ^ 
rupted,  and  fuppreffed  by  thofe  very  Vibrations 
of  the  Air,  that  are  inftantly  making  their  Ef¬ 
forts  to  excite  Vibrations  in  it.  To  have  a  clear 
Conception  of  this  Confonance,  and  of  its  De- 
fed,  fufpend  a  Ball  on  a  Thread,  and  poize  this 
Ball  in  the  Air,  giving  it  a  Pufh  with  your 
Finger.  If  you  have  a  Mind  to  carry  on  the 
Vibrations  of  this  Ball,  you  muft  accommodate 
yourfelf  to  it,  and  be  careful  to  pufh  it  at  the 
End  of  every  Vibration,  when  it  is  on  the  Point 
of  beginning  another.  Thus  may  you  con¬ 
tinue  thefe  Vibrations  as  long  as  you  pleafe,  and 
be  in  the  Cafe  of  the  String  in  the  State  of  Uni- 
fon  with  another.  But  fhould  you,  in  Contra¬ 
diction  to  the  Vibrations  of  your  Ball,  go  ab*  , 
ruptly  to  touch  it  in  the  Middle  of  its  Career, 
you  will  flop  the  Ball.  And  this  is  what  the 
Air  does,  that  is  Ihook  by  a  String,  in  regard 
of  the  other  Strings  with  which  it  bears  no  man¬ 
ner  of  Confonance,  in  Oppofition  to  all  Unifon, 

This  is  the  Principle  of  the  Difference  of 
Tones,  and  harmonious  Accords.  As  to  the 
Force  of  Sound,  this  depends  on  the  Quantity 
of  Air,  put  in  Motion  by  the  fonorous  Body  ; 
and  this  Quantity  depends  either  on  the  Force 
of  the  Vibrations  of  the  fonorous  Body,  or  on 
its  Extent.  A  Perfon  in  the  fame  Key,  and  of 
the  fame  Bulk  of  V oice,  will  footh  the  Ear  by 
moderating  the  Impulfe  of  the  Air  in  his  Qr- 
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Hearing  ^an’  anc^  a^e  at  ^  ^arne  Time  to  ftun  one 
--v***-'  ty  exciting  more  violent  Vibrations.  But 
Biould  he  multiply  thefe  Vibrations  by  a  vaftly 
high  railed  Voice*  or  by  an  Infiniment  that 
puts  a  great  deal  of  Air  in  Motion  at  once,  his 
Voice  will  then  produce  a  Noifc,  that  will  ah 
moft  be  infupportable,  and  carried  to  a  great 
Diflance.  Thefe  Principles  are  very  applicable 
to  the  Trumpet,  French-Horn,  and  to  other 
loud-founding  Inftruments  ;  becaufe  they  agitate 
a  large  Quantity  of  Air,  and  agitate  it  violently* 
by  reafon  of  the  great  Elafticity  of  the  Matter  of 
which  they  are  compofed. 

1  his  I  have  been  dncourfing  of  has  been  Ions 
known  to  the  World  :  But  our  Moderns  have 
enriched  the  SubjecSb  with  frefh  Difcoveries,  and 
entirely  new  Hypothefes. 

On  touching  two  Strings  of  a  Violin  at  once* 
that  are  tuned  to  a  Fifth,  one  may  perfectly 
hear  the  Sound  of  both.  In  the  mean  Time, 
one  of  thefe  Sounds  conlifts  in  a  double  Vibra¬ 
tion  or  the  Air,  and  the  other  in  a  triple.  But 
the  fame  Mafs  of  Air  cannot  produce  at  one 
and  the  fame  T  ime  three  Vibrations  of  one  Part, 
and  two  of  the  other,  and  thofe  diftinft  from 
one  another.  If  you  throw  two  Stones  at  once 
into  a  Lake,  hard  by  each  other,  the  Undula¬ 
tions  they  will  form  in  the  Water,  will  either  be 
confounded  in  one  alone,  or  be  mutually  de¬ 
coyed.  For  the  fame  Liquid  is  not  fufceptible 
of  two  or  more  different  Vibrations  at  once. 
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The  contrary  is,  however,  the  Cafe,  in  the  Fluid  The 
that  produces  Sound,  which  receives  at  once  the 
Impreffion,  not  only  of  two,  but  of  all  the 
different  Tones  of  Mufick,  and  conveys  them 
diftindly  to  the  Ear.  It  is  neceffary  then  that  Species  of 
the  Air,  which  generates  Sound,  be  compofed^f ye°of 
of  feveral  Species  of  Fluid,  more  or  lefs  fubtile,  Tones, 
each  of  them  endued  with  a  Property  of  pro- C0mParec^ 
ducing  the  Vibrations,  or  the  different  Tones,  colours, 
of  Uty  Re ,  Miy  &c,  much  after  the  Manner  as 
Light  is  formed  of  feveral  Kinds  of  Rays  adap¬ 
ted  to  the  Produdion  of  Red,  Yellow,  Green, 

Blue,  £s?c. 

Suppofing  this  to  be  Fad,  one  may  eafily  con¬ 
ceive,  that  each  Tone  will  affed  its  own  peculiar 
Fluid,  or  that  whofe  particular  Vibrations  con- 
ftitute  this  Tone  ;  by  which  means  the  Ear  is 
capable  of  receiving  at  once  all  the  Impreffions 
of  each  of  thefe  Fluids,  and  of  every  one  of 
thefe  Tones,  as  the  Eye  receives  at  once  the, 

Impulfe  of  feveral  Colours. 

On-stguching  only  one  String  of  an  Infini¬ 
ment,  the  Generality  of  Mankind  are  fenfible 
but  of  a  (ingle  Tone  :  whereas  thofe  that  are 
verfed  in,  and  accuftomed  to,  Mufick,  diftin- 
guifh,  befides  this  fundamental  Tone,  the  Oc¬ 
tave,  the  Fifth,  and  the  Tierce,  abforbed  in 
the  principal  Tone.  From  hence  chiefly  refults 
all  Harmony, 

Now  by  the  Principle  of  fliortening  the 
String,  which  we  have  been  fpeaking  of,  the 

Odave 
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Hiring.  ®^aVe  ls  ^le  Moiety  of  the  Fundamental  Sounds 
u— y-^or  ^ie  Fr°du6l  of  half  of  the  String  ;  the  Fifth 
is  the  Product  of  two  thirds  of  the  fame 
String  ;  and  the  Tierce  the  Produdt  of  four 
fifths  of  it. 

It  is  Matter  of  Fad,  fay  the  Journalifts  of 
Trévoux,  that  the  Parts  of  an  extended  String;, 
are  extended  unequally  from  each  End  to  the 
Middle,  The  Trembling  alone  of  the  String 
makes  a  natural  Divifion  of  it  :  for  which  Rea- 
fon  one  may  imagine,  that  the  middle  Part  of  it, 
being  lefs  extended.,  produces  the  total  Sound  j 
and  that  the  other  Portions  wili  make  a  Tierce, 
a  Fifth,  and  an  Gdtave,  as  they  approach  the 
Ends  of  the  String,  according  to  the  Order  I 
have  been  recounting. 

It  would  be  better,  in  my  Opinion,  to  apply 
here  the  Species  of  aerial  Fluids  proper  to  each 
Tone  5  and,  by  purfuing  the  Comparifon  of 
Tones  with  Light,  to  fay,  that  the  intire  String 
agitates  at  once  every  Kind  of  Fluid  ;  and  that 
this  Combination  of  Vibrations  produces  the 
fundamental  Sound,  as,  in  regard  of  Light, 
White,  compounded  of  all  Sorts  of  Rays,  efta- 
blifhes  the  fundamental  Colour  ;  and  that  we  t 
in  general  do  not  at  all  diftinguifh  in  this  fun¬ 
damental  Sound  the  other  Tones  that  compofe 
'  it,  any  more  than  we  perceive  the  various  Kinds 
of  Rays  in  White  ;  but  that  the  Ear  of  an  excel¬ 
lent  Mufician  is  a  Sort  of  Prifm,  that  feparates 
or  diftinguilhes  the  Tones  thus  confqfed. 
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This  Perfeélion  of  the  Ear,  fuperior  to  that  The 
of  the  Eyes,  will  be  no  ways  aftonifhing  to 
thofe  who  have  ever  remarked,  that  this  Senfe 
is  more  compleat  in  its  Kind,  than  Vifion  is. 

For,  without  going  any  farther,  the  Hearing  ab- 
folutely  diftinguifhes  all  the  Gradations  of  Sounds, 
determines  them,  reduces  them  to  Calculation, 
and  actually  forms  them  into  an  Art.  The 
Eyes  cannot  boaft  fo  much  in  refpedt  of  Light. 

They  perceive  in  the  Lump,  that  a  luminous 
Body,  a  Colour,  is  more  or  lefs  clear,  or  more 
or  lefs  deep,  than  another  -,  and  that  is  all.  But 
the  Quantity  of  this  more  or  lefs  they  never 
will  be  able  to  determine. 

I  (hall  now  mention  another  Singularity  of 
Sound  rendered  by  Strings. 

We  have  feen  that  the  Moiety  of  an  intire  New  flu- 
String  founds  an  Gdlave  ;  and  that  likewife,  Ontedoounds* 
applying  the  Finger  to  the  Middle  of  a  String, 
this  Oétave  will  be  produced  in  any  Part  of  it 
touched  by  the  Bow. 

If,  inftead  of  refling  the  Finger  firmly  on  the 
String,  and  the  Neck  of  the  Inflrument,  one 
touches  the  former  but  lightly,  either  with  the 
Finger,  or  only  with  a  Quieter,  the  O&ave 
will  be  the  fame,  as  by  applying  the  Finger 
hard,  and  even  a  more  agreeable  one  :  becaufe 
both  Parts  of  the  String  contribute  to  it  at  once, 
and  the  intire  String  touched  never  fo  gently,  or  if 
one  ceafes  from  Time  to  Time  to  touch  it  at  all, 
mixes  with  it  a  little  of  the  fundamental  Sound. ( 

Confe- 


44  ^  Thyfical  Effay 

The  Confequentiy,  it  is  juft  as  if  one  touched  three 
Strings  at  a  Time,  in  a  State  of  Unifon,  which 
cannot  fail  of  producing  an  harmonious  Tone. 

The  Reafon  of  this  Singularity  in  Mufick,  is, 
becaufe  the  (impie  Touch  of  the  Quieter  makes 
a  Sort  of  Divifion  of  the  String  into  two  equal 
Parts.  It  is  a  fmall  moveable  Bridge,  that  fe- 
parates  the  Vibrations  of  each  Portion  of  the 
String,  without  interrupting  in  the  mean  while 
the  Communication  of  thefe  Vibrations.  The 
String  trembles  under  the  Quieter  ;  but  the 
Vibrations  of  the  intire  String  are  thereby 
fhortened,  or,  if  you  will,  the  firft  Clafs  of  am¬ 
ple  and  com  pleat  Vibrations,  which  form  the 
fundamental  Sound,  are  fuppreffed,  the  String 
being  only  affedted  by  the  fubaltern  Vibrations  of 
the  Qdlave.  What  I  here  advance  is  in  Suppo- 
fition,  that  the  Vibration  of  the  fundamental 
Sound  includes  all  the  other  Vibrations,  which 
is  really  Fadt.  For  when  the  Quieter  touches 
the  Middle  of  a  String,  you  may  make  a  double 
Odtave  found  on  this  String,  without  removing 
the  Quieter  from  its  Place.  In  order  to  this,  firft 
fcrape  ftrongly  with  your  Bow,  and  you  will  give 
the  String  its  fundamental  Tone:  becaufe  then 
the  Force  of  the  ample  Vibrations,  which  form 
this  Tone,  furpaffes  the  Touch  of  the  Quieter, 
and  renders  it  ineffedtual.  Secondly,  puih  the 
Bow  with  lefs  Violence,  and  you  will  found  an 
Odtave,  as  we  have  intimated  :  becaufe  in  that 
Cafe  the  Quieter  fuppreffes  one  of  the  Gaffes  of 
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the  Vibrations  -,  or  becaufe  the  Vibrations,  being  The 
too  feeble,  lofe  againft  this  Quieter  one  of  their  bearing. 
Clafles,  or  a  Moiety  of  their  Quantity .  The 
different  Degrees  of  this  Quantity,  contained  in 
the  Vibration  of  a  flat  Tone,  would  they  not  be 
the  firft  Caufe  of  that  Harmony,  which  Mufi- 
dans  diftinguifh  in  the  foie  fundamental  Tone  ? 

The  Juftnefs  of  this  Explication  appears  con¬ 
firmed  by  this  other  Experiment. 

If  you  place  your  Finger  to  a  Tierce  of  the 
String,  and  there  reft  it  firm,  it  is  evident  you 
will  found  a  Fifth.  But,  if  you  there  apply  the 
Quieter,  you  will  found  a  Twelfth,  or  the  Oc¬ 
tave  of  a  Fifth.  Now  if  you  reft  your  Finger 
afrefh  on  this  Place,  and  pafs  the  Bow  upon 
this  Tierce  of  the  String  towards  the  Neck  of  the 
Violin,  you  will  produce  the  fame  Sound,  the 
fame  Twelfth,  as  refulted  from  the  Quieter, 
when  you  paiïed  the  Bow  upon  the  two  other 
Tierces  of  the  String.  It  is  therefore  the  Sound 
of  this  Tierce  of  the  String  which  you  hear» 
when  the  Bow  paflcs  upon  the  two  other  Tierces,, 

The  Vibration  of  the  Bow  then  pafies  from  the 
two  Tierces,  which  it  touches,  to  the  Tierce 
which  is  beyond  the  Quieter.  This  Quieter 
therefore  does  not  at  all  intercept  the  Vibrations 

X 

of  the  String  .:  it  makes  only  a  Sort  of  Divifion, 
or  Subdiviflon,  on  each  Part  of  it,  But  what  is 
the  Reafon  that  the  Bow,  which  paffes  over 
two  Tierces  of  the  String,  does  not  rather  caufe 
■the  Sound  of  this  long  Portion  to  a  fifed  the 
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?  Ear,  than  that  of  the  Tierce,  over  which  it 
not  at  all  ?  It  is  abfolutely  becaufe  this 
Tierce  is  fhorter,  that  the  Ear  is  rather  affedted 
by  its  Vibrations.  Thefe  being  fhorter  produce  a 
iharper  Tone.  Now  a  fharp  Tone  is  ever  pre¬ 
dominant  over  a  Flat,  and  drowns  it  intirely. 

The  more  you  move  the  Quieter,  either  to¬ 
wards  the  Neck,  or  towards  the  Bridge,  the 
Iharper  is  the  Tone  ;  becaufe  it  is  ever  the  Tone 
of  the  fhort  Portion  of  the  String  that  flrikes  our 
Ears. 

Thefe  Sounds  are  termed  Fluted  Sounds. 
Monfieur  Mondonvilïe  calls  them  harmonious 
Sounds  ;  and  was  the  firft  who  had  the  Cou¬ 
rage  to  introduce  them  into  grand  Pieces,  and 
the  Add  refs  to  make  their  Execution  agreeable 
to  the  public  Tafte.  We  name  thefe  Sounds 
tluted^  becaufe  they  have  the  foft  and  melodious 
Pone  of  the  Flute.  But  they  merit  likewife  this 
Appellation,  inafmuch  as  they  transfer  to  the 
Violin  the  Mechanifm  of  the  Flute  *  on  which* 
it  is  well  known,  the  fame  Hole  is  productive 
of  feveral  Octaves. 

Flow  quick  foever  the  Vibrations  of  the  Air 
are,  that  is  put  in  Motion  by  the  Body  which 
produces  Sound  or  Noife,  they  ilill  take  up  a 
certain  Time  to  communicate  themfelves,  one 
after  another,  to  the  Air  that  is  at  a  Diftance 
from  the  Body  which  excites  them.  The  Rea- 
fon  of  this  Delay  is,  becaufe  the  Air,  being  elaf- 
tic  and  porous,  that  which  furrounds  the  fono- 
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norus  Body  gives  way  to  the  PrefTure  of  this 
Body,  and  catches,  if  I  may  fo  exprefs  myfelf, 
in  its  Pores  the  Enlargement  of  it.  This  Air 
dilates  itfelf  afterwards  in  its  Turn  a  little  beyond 
its  natural  State,  agreeably  to  the  Difpofition  of 
all  elaftic  Bodies.  By  this  Means  it  communi¬ 
cates  the  PrefTure  it  had  juft  received  to  the  Co¬ 
lumn  of  Air  at  a  Diftance  :  which  Column  of 
Air  being  confined,  and  afterwards  enlarged  in 
its  Turn,  a<fts  in  like  manner,  in  regard  of  the 
fubfequent  Column,  and  fo  on  fucceftively. 

But  this  Succeflion  of  PrefTure  and  Enlargement, 
from  Column  to  Column,  demands  a  certain 
Time. 

One  is  convinced  of  this  Truth  on  feeing  a 
Gun  difcharged  on  a  remote  Plain.  The  Re¬ 
port  of  it  does  not  reach  the  Ear,  until  a  long 
Time  after  the  Eyes  have  difcerned  the 
Flafh.  But  it  has  been  determined  by  exadt 
Experiments,  how  much  Time,  Sound,  or 
Noife,  takes  up  in  communicating  itfelf  fuccef- 
fively,  or  what  Way  it  makes  in  a  given  Time  t 
and  by  the  laft  of  thefe  Experiments,  made  by 
the  Gentlemen  of  the  Academy  of  Sciences,  at 
the  fartheft  Diftances,  it  has  been  found  *, 

Firft,  that  the  Report  of  a  Cannon  is  propa¬ 
gated  three  Hundred  and  forty  fix  Yards  in  a 
Second,  and  of  courfe  twenty  Thoufand  feven 
Hundred  and  fixty  Yards  in  a  Minute.  A 

League 

*  Mercure  de  Juin  î  738.  Extrait  d'un  Mémoire  fur  la 
Propagation  du  Son,  par  Mr.  de  Caliini  de  Thury, 
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The  League  being  four  Thoufand  five  Hundred  and 
Hearing^  Sixty  four  Yards,  the  Sound  is  conveyed  every 
Minute  four  Leagues  and  a  half,  and  two  Hun¬ 
dred  and  thirty  Yards.  Confequently,  it  tra¬ 
vels  in  an  Hour  two  Hundred  and  feventy 
three  Leagues,  and  one  Hundred  and  eight 
Yards. 

Secondly,  that  Sound  is  tranfmitted  with  the 
fame  V  elocity,  when  it  traverfes  a  great  Space, 
as  when  it  runs  over  a  fmaller,  without  any 
Diminution. 

Thirdly,  that  Sound  is  tranfmitted  with  the 
fame  Velocity  in  the  Day  time  as  in  the  Night. 

Fourthly,  that  there  is  likewife  the  fame 
Velocity  in  rainy  Weather,  as  when  the  Sky  is 
ferene. 

Fifthly,  that  the  Swiftnefs  of  Sound  is  equal, 
both  when  the  Noife  that  produces  it  is  great, 
and  when  it  is  fmall  ;  when  the  Mouth  of  a  Can¬ 
non,  for  Example,  is  dire&ed  towards  the  Place, 
from  whence  the  Report  is  made,  and  when 
it  is  pointed  in  a  contrary  Direction. 

Sixthly,  that  the  Velocity  of  Sound  increafes 
when  the  Wind  fets  fair  for  it,  and  diminifhes 
when  it  is  contrary,  in  Proportion  to  the  Force 
of  the  Wind. 

When  the  Vibrations  of  the  Air,  that  pro¬ 
duce  Sound,  ftrike  a  Body  of  a  certain  Exten- 
fion,  they  are  reflected  from  under  that  Body  to 
a  particular  Point,  by  preferring  their  Modula¬ 
tion  in  fuch  a  Manner,  that  the  fame  Vibrations 
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âre  there  repeated,  tho5  more  languidly.  This 
Repetition,  or  Reflexion  of  Sound,  is  called  an 


The 


Hearing . 


Echo . 


Several  Echoes  will  refuk  from  a  Place,  Reflexion 
when  there  are  feveral  Bodies  at  different  Dif- of  Solinch 

i  termed  aa 

tances,  that  reflect  the  Sound  towards  the  fame  Rcho, 

Spot.  The  Reflexion  of  Sound,  is  governed  al- 

moft  by  the  fame  Laws,  as  the  Reflexion  of 

Light,  which  we  fhall  fpeak  of  in  its  Place. 

There  is  no  Neceffity  for  the  reflecting  Body 

being  concave.  A  Angle  Wall  will  produce  an 

Echo  :  and  I  myfelf  have  known  them  rendered 

by  convex  Bodies,  as  well  as  by  thofe  of  great 

Turnings  and  Windings. 


'The  Organ  end  Mechanifm  ^/Hearing. 


IN  vain  does  the  Air,  agitated  by  fonorous 
Bodies,  give  us  Shocks  from  all  Quarters,  if 
we  are  not  furniflied  with  particular  Organs  to 
receive  its  Impreflion.  The  Whad  is  felt  by  the 
Touch  \  but  the  Portion  of  Air  that  produces 
Sound,  is  of  too  fubtile  a  Nature  to  affedt  this 
grofs  Senfe,  on  which  it  makes  not  the  lead 
Impreflion. 

The  Ear  is  the  Organ  appropriated  to  this 
Senfation.  I  obferved  above,  on  the  exterior 
Part  of  it,  a  Sort  of  Tunnel,  like  the  broad  End 
of  a  Trumpet,  very  well  adapted  to  the  collect¬ 
ing  a  great  Quantity  of  Air.  This  Tunnel  is 
much  larger  in  certain  Animals,  as  in  the  Afs 

E  and 
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The  the  Hare,  It  is  accommodated  with  Mufcles 
■u— that  fhut  and  open  it  on  hearing,  on  which 
account  thefe  Animals  have  this  Senfe  to  a  great 
Perfection.  Man  has  alfo  auricular  Mufcles,* 
but  they  are  of  little  Ufe  for  Want  of  Habit. 
There  are  thofe  notwithftanding,  who  have  the 
Motion  of  thefe  Mufcles  no  lefs  than  Animals  ; 
fuch,  for  Inftance,  was  the  celebrated  Monfieur 
Mery 

Tke  This  exterior  Tunnel  is  attended  by  a  Canal 


brana*  enc*ing  a  Membrane,  that  is  as  it  were  the  firft 
Tympani.  Entry  to  the  auditory  Sinus’s.  This  Membrane 
is  ftretched  like  the  Head  of  a  Drum,  from 
whence  it  has  obtained  its  Name.  Its  Centre 
finks  a  little  towards  the  firft  Sinus  that  is  be- 
TheTym  and  which  is  called  the  Tympanum,  or 

panum,  or  Drum  of  the  Ear.  In  this  Sinus  are  a  Sort  of 
th~U£ar  Springs  or  little  Pullies,  which  terminate  at  one 
End  in  the  Center  of  this  Membrane,  and  at 
the  other  in  the  Entrance  into  the  fécond  Sinus, 
and  are  put  in  ACtion  by  Mufcles.  This  Mem¬ 
brane  and  its  Springs  appear  to  have,  in  refpeCt 
of  the  Plearing,  the  fame  Ufe,  as  the  Pupil 
feems  to  have  in  Regard  of  the  Eye.  The  Pu¬ 
pil  is  contracted  or  dilated  in  order  to  receive  an 
Image  in  the  greateft  Perfection,  and  without 
the  leaft  Injury  to  the  Organ.  The  Membrane 
of  the  Tympanum  is  extended  or  relaxed  like- 

»  wife 


*  A  famous  Surgeon  of  the  Hotel-Dieu  at  Paris ,  and  a 
Member  of  the  Royal  Academy  of  Sciences. 
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wife,  to  tranfmit  to  the  Hearing  the  moft  per-  The 
fedt  Vibrations,  and  fuch  as  are  proportioned  to 
this  Organ.  When  the  Ear  is  aflaulted  by  the 
Impulfe  of  too  violent  a  Sound,  this  Membrane, 
whole  Center  is  funk  towards  its  Sinus,  is  pufhed 
outwardly  by  the  Spring  which  terminates  in  its 
Center.  By  this  Mechanifm  this  Membrane  is 
relaxed  ;  which  Relaxation  diminiflies  fo  much 
of  the  Impetuofity  of  the  Sound,  as  might  be 
capable  of  hurting  the  Organ.  At  the  fame 
Time,  and  in  Confequence  of  the  fame  Motion* 
the  Spring  oppofite  to  this,  clofes  the  Entrance 
of  the  fécond  Sinus,  and  weakens  alfo  by  that 
means  the  Impulfe  of  the  Air  in  this  fécond 
Sinus. 

On  the  contrary,  when  the  Sound  is  too  fee-* 
ble,  the  firft  Spring  draws  the  Membrane  of  the 
Tympanum  inwards,  and  renders  it  more  ex-* 
tended*  and  more  fufceptible  of  Agitation  5 
the  other  opens  the  fécond  Sinus,  and  facilitates 
the  Adtion  of  the  Undulations  of  the  inner  Air. 

In  Sounds,  that  à  re  a  Medium  between  the 
two  preceding  Extremes,  the  Membrane  of  the 
Tympanum  like  wife  preferves  a  middle  Ten- 
fion  %  by  which  Condudt  it  is  proportioned  to 
thefe  Sounds,  ana  as  it  were  in'  a  State  of.  Uni- 
fon  with  the  Vibrations  of  the  Air.  Hence  the 
trembling  of  this  Membrane  communicates  the 
Sound  to  the  inner  Part  of  the  Organ,  in  a  man  ¬ 
ner  more  complcat  and  perfedt.  As  the  Pupil, 
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in  a  juft  Degree  of  Dilatation,  tranfmits  to  the 
Retina  a  clear  and  diftinél  Image. 

The  ftrft  Spring  deftined  to  extend  and  relax 
the  Membrane  of  the  Tympanum,  is  compofed  of 
the  little  Bones  called  the  Malleus  and  Incus  *,  or 
the  Hammer  and  Anvil  :  the  fécond  is  formed 


of  the  fame  Incus  and  the  Stapes ,  or  Stirrup, 
joined  together  by  the  Os  Orbiculare  ;  and  the 
Bafts  o[  the  Stapes  makes  the  Entry  to  the  fé¬ 
cond  Sinus.  It  is  poflible,  that  the  Juftnefs  of 
the  Ear  in  Mufick  depends  partly  on  the  Regu¬ 
larity  of  the  Motion  of  the  Mufcles  of  thefe  little 
Bones,  in  order  to  difpofe  exactly  and  readily 
the  Membrane  of  the  Tympanum  to  a  Unifon 
of  the  Tones  it  receives.  One  fometimes  dis¬ 
covers  in  this  Membrane  a  little  Chink  dete&ed 
ftrft  by  Rivinus. 

Mi  flake  of  rea^  iu  the  third  Tome  of  Observations  de 

*ome^na'  Rhyfique,  p.  278,  that,  as  Anatomifts  remark, 

concern-  APes  ^ave  not  in  the  Ear  the  three  fmall  Bones 
ing  Apes,  we  are  fpeaking  of.  But  I  can  aflfure  the  Public, 
that  this  is  a  Miftake.  I  have  differed  a  Sapajou 
Ape,  and  actually  met  with  the  Bones  in  Quef- 
tion.  It  is  true,  indeed,  that  they  were  in  a 
manner  hid,  and  funk  down  towards  the  Sinus 


of  the  maftoid  Apophyfts  *  which  is4  perhaps, 
what  has  deceived  thofe  Anatomifts. 

Neverthelefs,  I  do  not  at  all  aftfert,  that  the 
Membrane  ot  the  Tympanum,  and  thofe  Bones 

are 


*  Con  fuit  the  Figures. 
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are  abfolutely  neceflary  for  hearing,  but  for  the  The 
Juftnefs  and  Perfection  of  it.  This  Membrane 
is  alfo  fubfervient  to  the  preferving  the  Infide  of 
the  Ear  from  the  Injuries  of  the  Air,  and  exte- 
ripur  Bodies.  The  NecelTity  of  thefe  Organs  is 
evinced  frorn  Experience/  On  breaking  the 
Membrane  of  the  Tympanum  of  a  Couple  of 
Dogs  *,  thofe  Animals  heard  well  in  Appear¬ 
ance,  but  became  deaf  a  little  while  after. 

Thefe  little  Bones  of  the  Ear  acquire  no  man¬ 
ner  of  Accretion,  being  of  equal  Size  in  Infants 
as  in  Adults  \  becauie,  perhaps,  they  are  ex¬ 
tremely  hard,  and  detached  from  all  others,  and 
the  Membrane  that  invefts  them  is  fo  thin,  that 
one  of  the  greateft  Anatomiils  of  the  Age  ima¬ 
gined  they  had  no  Membrane  at  all. 

The  firft  Cavity  of  the  Ear  contains,  T  . . 

*  :  1  inns11!*  ii* 

belides  thefe  Machines,  a  fubtile  Air,  which  oftJieEarv 
iç  receives  from  the  Bottom  of  the  Throat, 
by  a  Canal,  called  Eufiachius'3 s  Tube 
the  broad  Part  of  which  opens  itfelf  to¬ 
wards  the  Place  of  the  Communication  of  the 
Nofe  with  the  Mouth.  It  is  by  this  Paffage  ofHowfome 
the  Air,  and  the  Perforation  obferved  by  Ri vinus  Smoakers 
in  the  Membrane  of  the  Tympanum,  that  fomefF°^estlieof 
particular  Smoakers,  by  Hopping  their  Nofe.their  To- 
clofe,  and  fhutting  their  Mouth,  difcharge  thebaScotW 
Fumes  of  their  Tobacco  by  the  Ear.  This  in-J  ^  ,arS* 

E  3  ward 

*  Obferv.  Phyiiq.  Tom.  II.  p.  200. 
f  A  great  Anatomift,  from  whom  th’s  Caia  I  derived  i&j 
Name, 
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ward  Air,  introduced  by  Euftachius*s  Tube,  fup* 
ports  the  Membrane  of  the  Tympanum  *  and  is 
what,  being  agitated  by  the  external  Air,  com¬ 
municates  its  Vibrations  to  the  immediate  Organ 
of  hearing. 

This  immediate  Organ,  is  contained  in  two 
other  Apartments,  each  of  them  furniihed  with 
an  Entry  to  the  Drum,  or  firft  Cavity.  This 
Cavity  is,  as  it  were,  the  Antichamber  to  thofe 
Apartments,  which  have  befides  between  them 
another  Entry  of  Communication.  Thefe  Entries 
are  likewife  provided  with  Membranes.  Nothing 
is  fo  adapted  to  the  putting  all  the  Air  in  Mo¬ 
tion,  that  is  contained  in  thefe  Sinus’s,  as  the 
Membranes  extended  at  the  Entrance  into  them. 
The  Drum  and  Kettle-Drum  are  Inftances  of 
this. 

One  of  thefe  Apartments  is  termed  the  Laby¬ 
rinth^  the  other  the  Cochlea ,  or  Snail. 

The  Labyrinth  conflits  of  a  Veitibulum,  from 
whence  iiTue  three  femi-circular  Canals,  which 
form  a  little  more  than  a  half  Circle,  and  then 
return  to  the  fame  Veitibulum.  The  three  Ca¬ 
nals  are  particularly  ftiled  the  Labyrinth.  I  con¬ 
ceive  that  the  Air,  being  pufhed  along  the 
Veitibulum,  and  thç  Orifices  of  thefe  Canals, 
the  Vibrations  of  it  that  have  infinuated  them- 
felves  into  each  of  thofe  Orifices,  muit  of  courfc 
meet  one  another  in  the  middle  of  each  Canal, 
and  there  produce  a  Coliifion  intirely  accommo¬ 
dated  to  the  exciting  a  Trembling,  or  Vibration 
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in  thofe  Canals,  and  the  nervous  Membrane  that  The 
lines  them  :  From  this  Impreffion  refults  the 
Senfation  of  Hearing. 

As  this  Labyrinth  is  fimple  and  uniform,  I 
conclude  it  is  the  general  Organ  of  hearing,  that  The  par» 
is  to  fay,  the  Organ  that  is  agitated  indifferently 
by  all  Sorts  of  Sounds  or  Noifes  ;  or,  if  you  Harmony, 
will,  it  is  the  general  Organ  of  Noife.  But  the 
Cochlea  feems  to  me  to  have  a  Conftrudtion  and 
Ufe  more  refined.  Its  Figure  refembles  in  Re¬ 
ality  the  Shell  of  a  Snail.  Its  Infide  is  compo- 
fed  of  two  Windings,  or  of  two  Sorts  of  Spiral 
Canals,  and  ffeparated  from  one  another  by  a 
thin  and  nervous  Membrane,  fuppqrted  by  the 
jutting  out  of  bony  Laminæ. 

The  Artifice  of  this  Conflrudtion  is  of  the 
moil  perfedt  Mechanifm.  The  effential  Pro¬ 
perty  of  an  Organ  of  Senfation,  is  to  be  pro¬ 
portioned  to  its  Objedt,  and,  in  refpedt  of  the 
Organ  of  hearing,  to  be  capable  of  being  in 
Unifon  with  the  different  Vibrations  of  the  Air. 

Thefe  Vibrations  infinitely  differ,  and  have  a 
Progreffion  fufçeptible  of  Degrees  infinitely 
fmall.  It  is  neceffary  therefore  that  the  Organ, 
formed  to  be  in  Unifon  with  all  thefe  Vibrations, 
and  to  receive  their  Impreffion  diftindtly,  ffiould 
confift  of  Parts  whofe  Elaflicity  is  correfpon- 
dent  with  this  fame  Progreffion,  this  fame  in- 
fenfible  and  infinitely  fmall  Gradation  :  Now 
the  Spiral  is  in  Mechanics  the  foie  Machinç  pro- 
dudtive  of  this  infenfible  Gradation,, 

E  4  It 
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Hearing.  *s  ey^ent*  ^at  the  fpiral  Lamina  of  the 
Cochlea  is  intirely  formed  to  be  fet  a  trembling 

by  the  Impulfe  of  the  interiour  Air  that  fur- 
rounds  it.  It  is  manifeft  likewife,  that  the  La- 
ipina  making,  at  the  Bails  of  the  Spiral,  a 
greater  Compafs,  has  of  courfe  longer  Vibra¬ 
tions,  and  that  it  has  very  fhort  ones  on  its  Top 
for  a  contrary  Reafon.  Ply  a  Piece  of  Wire  in 
the  Cochlea,  and  you  will  find  to  what  a  Degree 
the  great  Windings  will  be  put  into  Motion, 
and  how  ft  iff,  on  the  contrary,  will  remain  the 
fmall  ones  on  the  Top,  or  in  the  Center.  Now 
from  the  Beginning  of  the  Bafts  of  the  Spiral, 
where  the  Lamina  is  moft  fupple,  to  the  Ex¬ 
tremity  of  its  Summit,  where  fubfifts  its  laft  De¬ 
gree  of  Rigidity,  there  is  an,  infenfible  or  infT 
nitely  fmall  Gradation  of  Elafticity  :  infomuch 
that  whatever  Divifion  is  conceivable  in  the 
Tones,  there  is  no  one  Sound  at  all  that  does 
not  meet,  in  the  Points  of  this  Spiral,  its  Uni- 
fon,  or  correfponding  Vibration  s  So  that  there 


is  no  Tone  unable  to  imprint  diflindtly  its  Vibra¬ 
tion  on  this  Spiral,  and  in  this  confifts  the  grand 
Artifice  of  the  Cochlea.  It  is  for  this  Reafon  I 
look  upon  the  Cochlea  as  the  Sanftuary  of  the 
Hearing,  as  the  particular  Organ  of  Harmony, 
and  of  the  moft  diftincl  and  moft  delicate  Sen- 
fations  in  this  kind. 

a?eWS  Birds?  y°U  wi -1  obie6t’  liave  no  Cochlea,  and 
dans.  are  n  ever  the!  efs  the  moft  mufical  of  the  whole 
Creation,  Birds  have  an  exquifite  Hearing,  tho* 

V 
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not  furnifhed  with  this  Contingency,  becaufe  The 
their  Heads  are  almoft  intirely  fonorous  like  a 
Bell  :  which  is  owing  to  their  not  being  involved 
in  complicated  Mufcles  as  are  the  Heads  of  all 
other  Animals.  Hence  muft  they  neceftarily  be 
agitated  by  the  Sounds  which  prefent  themfelves. 

T heir  Labyrinth  being  very  fonorous,  is  fuffik 
cient  for  this  End.  The  molt  fimple  Grott 
will  echoe  back  a  mufical  Air  :  but  if  to  this 
excellent  Difpofition  of  hearing  in  Birds,  Na¬ 
ture  had  added  the  Cochlea,  they  would  have 
been  much  more  fenfible  of  harmonious  Modu¬ 
lations.  They  would  have  had  a  Paflion  for 
Harmony,  as  almoft  all  Animals  have  for  gor^ 
mandizing  :  which  is  not  the  Cafe.  For  one 
ought  to  recollect,  that  the  mufical  Quality  pe¬ 
culiar  to  Birds,  proceeds  lefs  from  the  Delicacy 
and  Tafte  of  their  Ear,  than  from  the  Difpo¬ 
fition  of  their  Throat.  They,  furthermore,  in 
this  particular  refemble  Muficians,  who  give 
Pleafure  to  others,  without  partaking  of  any 
themfelves.  We  hear  a  Dog  howl,  we  fee  him 
weep,  as  it  were,  at  a  Tune  played  upon  the 
Flute  *,  when,  on  the  contrary,  this  Animal  is 
all  alive  in  the  Field,  at  the  Sound  of  a  French- 
Horn.  The  Horfe  takes  Fire  at  the  Sound  of 
a  Trumpet,  in  fpite  of  the  thick  mufcular  Tex¬ 
ture  his  auditory  Organ  is  encompaffed  with. 
Without  the  Cochlea  thefe  Animals  are  provi¬ 
ded  with,  one  would  by  no  means  difcover  in 
them  this  Senfibility  for  Harmony.  We  fhould 

rather 
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The  rather  find  them,  in  this  RefpeCt,  as  ftupid  as 
Heari^Fiih,  which  are  deftitute  of  the  Cochlea,  as  well 
Stupidity  as  Birds  ;  but  without  the  Advantages  which 
of  Fifli.  Bir(js  have  0f  a  Head  fufficiently  difengaged, 
fufficiently  fonorous,  to  fupply  this  Defeft. 

Man  unites  all  thefe  mechanical  Perfections, 
and  moreover  adds  to  them  thofe  delicate  and 
refined  Sentiments,  which  diftingu^fh  him  from 
other  Animals.  It  is  this  above  all  things  on 
which  depends  his  great  Senfibility  for  Har¬ 
mony.  For  that  is  good  Mufick,  which  ex- 
prefifes  Sentiments,  or  excites  them.  It  was  in 

Thf»  Pmv.  r  j 

w  of  Mu-^s  kind  of  Mufick  the  Antients  excelled* 
ück.  Witnefs  the  following  Inftance  in  one  of 
Alexander's  Muficians  *  : 


Hear  how  Timotheus’  varied  Lays  furprife , 

And  hid  alternate  Pajjions  fall  and  rife  ! 

While ,  at  each  Change ,  the  Son  of  Libyan  Jove, 
Now  hums  with  Glory ,  and  then  melts  with  Love * 
Now  his  fierce  Eyes  with  fparkling  Fury  glow , 
Now  Sighs  fie al  out ,  and  F ears  begin  to  flow. 
Perfians  and  Greeks  like  T urns  of  Nature  found , 
And  the  World's  Viffor  flood  fuhdued  by  Sound  ! 
The  Pow'r  of  Mufic  all  our  Hearts  allow  c  &c. 

This,  which  Timotheus  produced  in  the  Heart 
of  Alexander ,  was  no  furprizing  Phœnomenon 
among  the  Antients.  It  was  the  ordinary  EffeCt 
of  their  kind  of  Mufick  f  .  Nor  did  they  at 

■:  '  .  all 

*  ■  f 

*  Pope,  in  his  Efiay  on  Criticifm. 
f  See  Monf.  Rollin,  Tom.  II.  Page  215.. 
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ail  confine  it  to  mere  Diverfion,  but  employed  The 
it  in  the  mo  ft  ferious  public  Affairs,  and  made  <Hearin^ 
it  a  Part  of  their  Politics.  It  was  not  only  in¬ 
troduced  in  their  theatrical  Declamations,  but 
ufed  alfo  in  their  Harangues,  to  a  Degree  of 
Proftitution.  And  it  was  partly  by  the  Power 
of  Mufick*  that  they  tranfported  the  Hearts  of 
the  People,  or  the  Soldiers,  either  with  the 
Love  of  Peace,  or  Eagernefs  for  War. 

Our  famous  Lulli  feemed  to  have  it  in  his 
View  to  revive  this  pathetic  Mufick,  thefe 
Sounds  that  penetrate  to  the  Heart.  And  per- 
haps  the  French  Mafters  might  accomplifli  what 
that  extraordinary  Man  only  began,  did  they 
not  run  fo  much  after  Italian  Cafcades,  Mu- 
fic  that  rather  furprizes,  than  touches  the 
Paflions. 

What  I  here  advance  concerning  the  modern 
Tafte,  is,  notwithftanding,  no  general  Rule. 

We  have  ftill  in  Europe  Muficians  and  Players 
on  Inftruments,  that  are  ftudious  of  good  Mu- 
fic,  and  excel  in  it.  It  is  but  a  very  little 
while  fince  there  was  at  Venice  an  Artift,  who, 
by  playing  on  his  Lute,  infpired  his  Audience 
with  what  Paffion  he  pleafed.  The  Doge  had 
a  Mind  to  have  a  Specimen  of  his  Powers. 

The  dextrous  Mufician  determined  his  Soul  fuc- 
cefiively  from  Melancholy  to  Joy,  and  from  Joy 
to  Melancholy,  with  fo  much  Art  and  Energy, 
that  the  Doge,  remaining  no  longer  Mafter  of 

his 


6o 
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Hearing. 
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his  own  Affections,  ordered  him 
his  Inchantments  *. 


to  give 


over 


Mufkk  This  Power,  which  Mufick  has  of  moving 

toHeakif  ^  ^ou*’  and  by  ^er  Means  the  whole  Machine, 
renders  it  very  conducive  to  the  Recovery  of 
Health.  And  this  Effect  of  it  would  be  eafily 
conceived,  were  we  to  reflect  what  Connexion 
there  is  between  thefe  two  Parts  of  the  human 
Syftem.  The  Generality  of  Diforders  confift  in 
an  Alteration  of  the  animal  Fluid,  and  its  being 
affe&ed  by  perverfe  Modifications.  This  Fluid 
is  the  Soul  of  Senfations  and  Paflions  -,  and  it  is 
owing  to  the  Organs  that  it  receives  the  Impref- 
fions  of  Objcdts,  and  takes  the  greatefl  Part  of 


its  Characters  and  Modifications.  The  Senfes 
then  are  Organs  very  well  adapted  for  changing 
the  Character  of  this  Fluid,  and  confequently  of 
exciting  in  the  whole  Machine,  which  it  ani* 
mates,  happy  Revolutions.  Now  of  all  the 
Senfes  the  Hearing  is  that  which  gives  Man  a 
Preheminence  above  all  other  Animals  with  Re- 
fpebt  to  Harmony  !  There  is  no  Senfe  which 
caufes  in  him  fuch  Emotions  as  this. 

It  is  therefore  no  matter  of  A  ftp  ni  foment, 
that  an  exquifite  Mufician,  feized  with  a  con¬ 
tinued  Fever  and  Delirium,  fhould  be  cured  by 
good  Mufick  +  ;  nor  that  a  Dancing-Mafter, 
attacked  by  a  violent  Fever,  Lethargy,  and 
Madnefs  has  recovered  his  Senfes  and  Health 
by  the  fame  Means. 

Every 

*  L’  Exigence  de  Dieu  démontrée,  pag0  17 1. 

f  Hi  Hair.  Acad.  1717. 
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Every  Body  knows  the  Story  of  the  Cure  of  The^ 
Saul,  by  the  Harp  of  David >  and  few  Perfbns,J^^ 
are  Unacquainted  with  the  Hiftory  of  the  taran¬ 
tula.  The  Sting  of  this  Sort  of  Spider  is  not 
more  painful  than  that  of  a  great  Ant,  or  of  a 
Bee  -,  but  dill  it  is  attended  with  very  dangerous 
Symptoms,  fuch  as  Melancholy*  Suffocation, 
Lethargy,  Delirium,  and  even  Death.  Mulick  Cure  for 

is  the  only  Remedy  for  this  terrible  Evil.  ^Tarln- 

Method  is  to  fend  for  a  fkilful  Mufician,  who  tuia. 
plays  different  Tunes  upon  different  Inftruments  *, 
for  all  Sorts  will  not  anfwer  the  Purpofe.  The 
Inftruments  that  fucceed  beft  are  the  Bagpipe, 
the  Tambourin,  Guitar,  Lute,  and  Violin. 

The  favourite  Tunes  are  thofe  that  are  gay  and 
lively. 

When  the  Mufician  has  pitched  upon  the  falu- 
tary  Inftrument,  and  hit  upon  the  Tune,  he  per^ 
ceives  the  lethargic  Patient  to  move,  agreeably 
to  the  Time  and  Cadence  of  it,  ftrft  a  Hand, 
then  an  Arm,  and  fucceftively  his  whole  Body. 

After  which  he  betakes  himfelf  to  dancing  with 
an  aftonifhing  A&ivity,  and  that  fometimes  for 
fix  intire  Hours  together.  When  they  fee  him 
tired,  they  put  him  in  a  warm  Bed,  and  when 
they  think  he  has  been  fufHciently  repofed,  the 
Mufician  attacks  him  with  a  new  Saraband. 

This  Exercife  is  continued,  until  they  End  the 
Patient  tired,  and  that  he  begins  to  appear 
fenfible, 

Thefe 


i 
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The  Thefe  Signs  of  Cure  fhew  themfelves  gene- 
Hearing^  rapy  at  ^  Expiration  of  feven  or  eight  Days. 

Then  the  Patient  fancies  himfelf  to  have  come 
out  of  a  profound  Sleep,  without  any  Idea  either 
of  his  lilnefs,  or  the  Jiggs  he  had  been  perform¬ 
ing.  Sometimes  his  Difo  1er  leaves  behind  it 
a  deep  Melancholy,  and  fometimes  likewife  the 
Fit  returns  annually  ;  in  which  Cafe  there  is  à 
Neceffity  of  recurring  afrefh  to  Mu  lick. 

Why  the  It  is  obfervable,  as  to  the  Organ  of  hearing. 

Bones  of  Labyrinth  and  the  Cochlea  do  not  at 

the  Ear  do  /  i 

not  grow. 3-h  mcreafe  in  Size  any  mote  than  trie  little 

Bones.  They  are  as  large  in  Infants  as  in 
Adults,  altho’  the  external  Bones  of  the  Eaf 
acquire  a  confiderable  Growth  and  Hardnefs. 
The  Reafon  is,  becaufe  the  exteriour  Bones  are 
invefted  with  a  Periofleum  well  fupplied  with 
Nourifhment,  while  the  inner  are  aivefted  or 
this  Nourifhment  ;  and  befides,  the  Bones  are 
there  of  a  Solidity  that  would  even  render  it  im¬ 
practicable  to  receive  any  Nutriment,  were  it 
conveyed  to  them.  One  of  thofe  Authors 
who  make  it  their  Study  to  fifh  out  Miracles  on 
all  Occafions,  affigns  no  other  Reafon  for  this 
Phcenomenon,  than  the  Will  of  the  Creator  ; 
who,  contrary  to  the  ordinary  Laws  of  Natuic, 
has  eftablilhed  the  Bones  of  the  Ear  in  a  State 
of  Non-accretion  -,  that,  as  there  was  no  Diffe¬ 
rence  in  regard  of  the  Organ  in  Infants  and 
Adults,  there  fhould  be  no  Diverfity  in  the 

Impreffions  that  Sound  fhould  make  either  on 

thefe. 
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thefe,  or  thofe.  He  âffures  us,  were  the  Hear-  Th? 
ing  to  increafe,  like  the  Growth  of  other  Or- 
gans,  Children  as  they  advanced  would  receive 
this  Impreftion  of  Sounds  iri  a  different  manner, 
and  confequentîy  at  a  certain  Age  would  no 
longer  know  the  Voice  of  their  Parents.  This 
Author  meant,  that  they  might  find  an  Altera¬ 
tion  in  their  Parents  Voice  ;  but  could  never 
imagine  they  fhould  not  know  it  to  be  the 
Voice  of  their  Parents,  as  in  that  Cafe  thofe 
Children  muff  have  been  blind.  So  that  this 
Decree  of  the  Almighty  would  then  have  beeri 
folely  made  for  blind  Children.  But  with  what 
Foundation  can  we  fuppofe  that  the  Accretion 
of  the  Bones  of  the  Ear  fhould  make  an  Altera¬ 
tion  in  the  Senfation  of  Flearing  ?  The  Organs 
of  Sight,  Tafle,  Smell,  do  not  thefe  acquire 
Growth  without  difconcerting  thofe  Senfations  ? 

And  tho’  the  Hearing  be  not  fufceptible  of  mak¬ 
ing  the  like  Advances,  muff  one  conclude 
from  thence,  that  this  Organ  is  the  fame  in  all 
Subjedts  ?  This  is  no  ways  probable.  Every 
one  hears  therefore  after  his  own  Mode*  as 
is  evident,  and  feels  and  taftes  likewife  propor- 
tionably  to  the  particular  Structure  of  his 
Organs. 

Nothing  in  the  mean  while  goes  on  at  all  the 
worfe.  Wherefore  let  us  revere  the  Defigns  of 
God,  rather  than  dive  too  far  into  them  ;  left, 
with  the  laudable  Intention  of  publifhing  his 
wond9rous  Works,  we  make  him  an  Offering  of 
i  the 
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The  the  Folly  of  our  own  Imaginations.  He  has 
Hearing^  fub|e<cfce(j  the  Univerfe  to  our  Refearches,  to 
our  Reafonings  ;  but  not  that  we  fhould  call 
his  Decrees  in  Queftion,  and  make  him  think  and 
ad  agreeably  to  our  weak  Underftandings. 
When  we  attempt  this,  methinks  I  hear  one  of 
De  la  Fontaine's  Infeds  defcanting  on  the  fublime 
Geometrical  Operations  of  our  Defcartes ,  our 
Newtons ,  or  on  the  profound  Politics  of  our 
Colberts ,  and  Fleury s . 

Stru&ure  Of  all  the  Organs  of  Senfation  we  have  run 

of  the  Ear  Qver  hitherto,  we  have  feen  that  their  Strudure 
m  order  to.  .  . 

receive  all  Js  contrived  for  the  Penetration  of  their  Object, 

ho  Pre  f  anc^  t^le  CbnveYance  *ts  Empreflion,  anc^  f°r 
Sounds,  its  being,  as  it  were,  abforbed  in  order  to  make 
a  more  perfed  and  compleat  Impreflion.  This 
very  Mechanifm  fubfifts  alfo  in  the  Organ  of 
the  blearing.  Every  thing  concurs  to  facilitate 
the  Entrance,  and  to  eftablifh  the  Retention  of 
the  Impreflion  of  fonorous  Vibrations. 

The  exterior  Tunnel  colleds  thefe  Vibrations, 
The  next  Tube,  which  conduds  this  agitated 
Air,  difeovers  fome  oblique  Sedions  at  the 
bottom  Parts  of  it  made  by  the  Membrane  of 
the  Tympanum.  This  Obliquity  is  the  Caufe 
why,  on  the  rebounding  of  the  exterior  Air 
from  under  the  Membrane  ot  the  Tympanum, 
it  immediately  ruflies  againft  the  oppofite  Side 
of  the  Tube  -,  from  whence  it  is  again  refleded 
under  the  fame  Membrane  to  which  it  commu¬ 
nicates  all  its  Vibrations. 


Were 
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Were  this  Tube  (trait,  and  perpendicular  to  T he 
the  Membrane  of  the  Tympanum,  the  exterior tliean_^ 
Air  would  be  refiedted  from  under  this  Mem¬ 
brane  out  of  the  Tube  of  the  Ear,  and  confe- 
quently  would  have  â  much  lefs  Effedt. 

In  like  manner  the  inner  Air  is  (hut  up  in  the 
Sinus’s  by  Membranes.  The  Vibrations  it  re¬ 
ceives  from  without,  enter  on  one  Side  the  Ori¬ 
fices  of  the  Labyrinth,  and  on  the  other  thofe 
of  the  Cochlea.  The  Vibrations  that  infinuate 
themfelves  into  the  Orifices  of  the  Labyrinth* 
tend  to  make  a  reciprocal  Coliiüon  âmidfl  the 
femicircular  Canals  ^  by  which  Action  all  their 
Effebt  is  in  a  manner  abforbed  in  thefe  Canals. 

Not  that  I  imagine  their  Imprefilon  is  confined 
to  the  Point  where  this  Collifioa  is  made,  as 
the  Rays  of  Light  Caufe  an  Imprefilon  where 
they  are  united  ;  becaufe  the  Mechanifm  of 
thefe  two  Senfations  is  abfolutely  different.  Here 
it  is  a  painted  Image,-  there  Vibrations,  a 
Trembling,  that  communicates  itfelf  to  the 
whole  Organ  by  the  very  Collifion  that  is  made 
in  feverai  Points. 

The  Orifices  of  the  Cochlea  are  twofold* 

One  of  them  communicates  with  the  Labyrinth, 
or  its  Veftibulum,  and  is  the  Entrance  of  the 
internal  winding  ;  the  other  opens  itfelf  diredlly 
in  the  Drum,  or  firft  Sinus,  and  is  the  Entrance 
of  the  external  Winding.  The  Vibrations  con- 
fequcnt  to  thefe  Openings  are  propagated  the 
whole  Length  of  the  Spiral,  But  being  arrived 

F  ~  at 
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The  at  the  Top,  at  the  Extremity  of  the  CocMea, 
Hearing..  undergo  a  Collifion  both  againft  this  im¬ 
pervious  Extremity,  and  amongft  themfelves, 
and  thereby  give  a  Shock  to  all  this  Organ y 
particularly  to  the  fpiral  Lamina,  that  Portion 
of  it  efpecially  which  is  in  Unifon  with  the  Vi¬ 
bration.  So  that  all  the  Parts  of  the  fonorous 
Vibrations  are  extinguifhed  in  the  Organ  of 
Hearing*  in  fuch  a  manner  as  to  leave  behind 
them  all  their  Impreffion. 

The  inner  Air  of  the  Drum  is  {applied  by 
Euftachius’ s  Tube  *,  but  the  inward  Air  of  the 
other  Cavities  is  conveyed  to  them  either  by  the 
Porofity  of  the  Membranes  that  cut  off  their 
Communication  with  the  Drum*  or  by  the 
Fluids  that  circulate  in  the  Periofteum  of  the 
Cavities. 

We  hear  It  is  remarkable  that  we  hear  bell  with  the 
bcft  with  Mouth  open.  The  Reafon  of  it  is,  becaufe  net  i, 

the  Mouth  j  tjie  Vibrations  of  the  Air  are  communicated!  \i 

open.  J 

by  the  Mouth  and  Euftachius 5s  Tube  to  thebj 
Infide  of  the  Ear,  but  moreover,  becaufe  the?  Id 
Joint  of  the  Jaw-Bone,  placed  againfl  the  Tube:i 
of  the  Ear,  retires  from  it  on  opening  the: 

Mouth,  and  by  that  Means  leaves  this  Paffage:  j 

1 1 

more  at  Liberty. 

An  Inftru-  The  Structure  I  have  been  obferving  in  the  { 
ment  for  Ear,  leads  me  to  the  Invention  of  an  Inflru-  \ 
Hardnefs  ment  formed  for  fupplying  that  Sort  of  Defedt  ! 
of  Hear-  called  Hardnefs  of  Hearing.  My  Machine  con-  { 
fids  of  two  Parts.  The  firft  is  a  Horn  Shell  j  i 

that.  )  j 
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that  retains  a  good  deal  of  Air,  and  is  exaélly 
fitted  to  the  Tube  of  the  Ear  -,  the  other  Part  is 
a  Tunnel  inferted  at  the  Center  of  the  Shell. 

.  This  Tunnel  receives  a  good  deal  of  exterior 
Air,  put  in  Motion  by  thofe  that  are  fpeaking. 

The  Vibrations  ruffi  in  Crowds,  as  it  were,  into 
the  Shell,  and  communicate  themfelves  to  a  vaft: 

Space  of  Air  which  it  contains  ;  and,  being 
there  retained  and  reflected  by  the  vaulted  Parts 
that  furround  the  Tunnel,  are  obliged  to  unite 
themfelves  univerfally  towards  the  Infide  of  the 
Ear,  where  they  make  a  very  flrong  and  power¬ 
ful  Impreffion.  The  Figure  of  the  Infiniment 
exhibited  in  Plate  IV.  Fig.  4.  points  out  the 
Nature  of  it  more  effeblually  than  could  be 
done  by  the  moil  elaborate  Defcription. 

The  nervous  Organ,  which  immediately  re-  The  imi 
ceives  the  Impreffion  of  Sound,  is  an  extremely  Q^^te0^ 
fine  Expanfion  of  the  feventh  Pair  of  Nerves,  Hearing, 
that  line  ail  the  Infide  of  the  Organ  of  Hearing. 

This  Nerve  has  two  Parts,  one  foft,  that  is  ex¬ 
panded  in  the  Cochlea  and  Labyrinth,  and  one 
hard,  which  diftributes  fome  interwoven  Fila¬ 
ments  to  the  Tympanum,  or  Drum,  that  pafs 
behind  the  Membrane  of  the  Tympanum,  and 
make  what  is  called  the  Cord  of  the  Drum. 

But  the  greateil  Portion  of  this  Nerve  is  difcri- 
buted  in  the  Parts  of  the  Face. 

The  Hearing  is  one  of  the  mod:  valuable 
Senfes,  and  the  Lofs  of  it  may  be  ranked  in  the 
Number  of  the  greateft  Misfortunes.  Tho?  the 

F  2  Tafte 
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The  Tafte  be  only  abfolutely  neceffary  for  Lite,  (tot 
Hearj.^»  t|iere  'ls  |3Ut  little  Difference  between  the  Tafte 
and  Appetite  ;)  yet  Life,  deprived  of  oenfations 
fo  ufeful  as  Hearing,  is  a  kind  of  premature 
Death. 

I  muft  neverthelefs  agree  with  thafe  who 
look  upon  Deafnefs,  that  is  not  from  one’s  Birth, 
as  an  Accident  lefs  grievous  than  Blindnefs. 
Ûtility  of  There  are  in  the  World  more  Objects  of  tne 

compared  Sight,  than  of  the  Hearing.  And  befides,  Un- 
with  that  derftanding  is  conveyed  by  the  Eyes,  not  only 
°f  the  means  of  Writing,  Books,  &c.  but  alfo  by 
S  Attitudes,  Signs,  and  Motions  of  the  Lips, 

'  Eyes,  and  Vifage  of  thofe  one  beholds  :  witnefs 
the  Pantomime  Pieces  fo  much  in  Fafhion  upon 
the  Fnglijh  Theatre,  and  even  in  fome  Degree 
at  this  Time  in  France .  It  is  certain,  that  the 
Sight  is  a  Supplement  to  the  Hearing,  much 
more  eminently  than  Hearing  is  to  the  Sight. 
The  World  abounds  with  deaf  People  whom  we 
make  to  underftand  what  we  pleafe.  In  the 
Deaf  that  Year  1700  there  was  a  Merchant’s  Wife  at 
underhand  Amiens,  who  comprehended  all  that  was  faid  to 

tion  offhe ^er?  by  folely  attending  to  the  Motion  of  the 
Ups.  Lips  of  whoever  fpoke  to  her.  She  joined  in  1 
this  manner  in  the  moft  uninterrupted  Converfa- 
tions  ;  which  did  not  produce  half  the  Fatigue 
that  the  ordinary  ones  by  Speech  are  apt  to 
create  :  For  one  might  be  difpenfed  with  in 
regard  of  the  Articulation  of  Sounds,  it  being 
fufficient  to  move  the  Lips  as  one  does  in  fpeak- 

ing. 


f 
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log.  Thus  ihe  underflood  very  diilinclly,  and  The 
would  immediately  tell  you  of  it,  in  cafe  you 
fpoke  a  {frange  Language  to  her  *.  There 
is  recounted  another  Initance  fomewhat  like 
this  f. 


A  Perfon  born  deaf  is  unavoidably  dumb. 

For  in  order  to  fpeak,  it  is  neceilary  to  learn  a 
Language  -,  and,  to  learn  a  Language,  it  is 
requifite  to  hear.  It  is  very  perceptible  that 
this  Clafs  of  deaf  People  are  for  the  moil  Part 
deprived  of  the  Advantages  and  Confolations 
we  have  remarked  in  the  ordinary  deaf  A  Man 
deaf  from  his  Nativity  is,  in  my  Opinion,  a 
great  deal  more  unhappy  than  one  born  blind. 

To  form  a  right  Judgment  of  his  exceiTive  Mi- 
fery,  we  need  only  refledl  how  valuable  to  Man¬ 
kind  are  the  Lights  of  Education,  of  which  this 
Species  of  deaf  Perfons  is  almoil  totally  de¬ 
prived.  We  have  remarked,  that  there  are  more 
Things  in  the  World  that  are  the  Objedls  of 
the  Sight,  than  of  the  Hearing  :  but,  in  point 
of  Knowledge,  there  are  very  few  Truths  that 
prefent  themfelves  to  the  View,  being  almoil 
univerfally  the  Objedls  of  our  Hearing.  We 
have,  indeed,  arrived  at  the  Dexterity  of  teach¬ 
ing  a  Perfon  deaf  and  dumb  to  read  and  write.  Deaf  and 
By  pointing,  for  Example,  to  a  Candle,  anddumb 
writing  down  that  Word,  we  fhew  that  this  isJead^and 
the  Mark  peculiar  to  that  Thing  -,  which  hewrit^ 

F  3  will 


*  Obferv.  de  Phyliq.  Tom.  II,  p.  209, 
f  lb.  Tom.  III.  p,  279. 
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JThe  wiH  recolleft  whenever  you  difplay  to  him  that 
Charafter.  One  may  teach  him  likewife  the 
Names  of  his  Friends,  or  rallier  the  Figures  that 
diftinguifin  them.  But  who  is  not  fenfible  how 
limited  this  Art  of  Signs  is  without  the  Help  and 
Concurrence  of  Sounds  ?  You  make  a  deaf  and 
dumb  Man  acquainted  with  a  great  Number  of 
Subftances,  or  Names  of  Things  *,  but  what 
Method  will  you  take  to  apprize  him  of  all  the 
Appellations  affigned  to  thefe  Things  ?  How 
will  you  make  him  comprehend  the  Verbs, 
their  Moods,  and  Tenfes  ?  The  Acqui (irions, 
in  Point  of  Knowledge,  of  this  Oafs  of  Mor¬ 
tals,  are  confined  to  Matters  intirely  vifible,  and 
cpnfequently  are  extremely  limited,  what  Pains 
foever  one  takes  to  initrudf  them,  and  in  fpite 
of  their  natural  Sagacity  in  gueffing  at  the  lead 
Sign.  We  may  judge  of  this  Affair  from  the 
Account  recorded  in  the  Hiftory  of  the  Aca¬ 
demy  of  Sciences,  of  one  deaf  from  his  Na- 

V  .  .  •  -  •  .  <  '  .  .  •  :  ;  ■  . 

tivity. 

A  young  Man  of  about  five  and  twenty  Years 
of  Age,  born  deaf  and  dumb,  began  all  on  a  hid¬ 
den  to  fpeak,  to  the  great  Aftonilhment  of  the 
whole  Town  of  Chartres ,  where  this  Singular 
Event  happened.  He  gave  out,  that  four  or 
five  Months  before,  he  had  heard  the  Sound 
of  Bells,  and  was  exceedingly  furprized  at  this 
new  Senfation.  After  this  a  kind  of  Waçer 
gufhed  from  his  left  Ear,  and  he  heard  per- 
well  with  both.  He  continued  in  this 

fa  ’  i  t  '  !  v  « 

State 
*  * 
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State  three  or  four  Months  without  uttering  a 
Syllable,  accuftoming  himfelf  to  repeat  in  a  quite 
low  Voice  the  Words  he  heard,  and  confirm¬ 
ing  himfelf  in  the  Pronunciation  and  Ideas  ap¬ 
propriated  to  thofe  Words.  At  length  he 
determined  on  breaking  Silence  ;  and  accordingly 
began  to  fpeak,  tho5  his  Accents  were  yet  but 
imperfed.  Some  intelligent  Divines  foqn  got 
about  him,  and  put  Queftions  to  hirri  concerning 
his  paft  State,  which  turned  principally  on  God, 
on  the  Soul,  on  the  moral  Goodnefs  ot  Evil  of 
Adions.  He  did  not  feem  to  have  carried  his 
Thoughts  thus  far,  tho’  born  of  Catholic  Pa¬ 
rents,  accuftomed  to  attend  at  Mafs,  and  taught 
to  make  the  Sign  of  the  Crofs,  and  to  kneel  in  a 
praying  Pofture,  which  he  had  never  accom¬ 
panied  with  any  one  fingle  Intention  :  fo  true  it 
is,  that  the  greateft  Source  of  human  Ideas  fpring§ 
from  their  reciprocal  Commerce.  I  have  given 
this  Relation  in  the  very  Words  of  the  Academy, 


F  4  Of 
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Hearing. 


Of  the  Sight.  ; 

AM  O  N  G  the  Senfes  there  is  no  one 
fo  ufefu]  as  the  Sight  ;  nor  is  it  ufe- 
fui  only9  but  likewife  univerfally 
confeffed’to  furpafs  them  all  in  Point 
of  Beauty  and  wonderful  Effedsh  The  Pro¬ 
vince  of  celebrating  its  Charms,  I  leave  to  the 
Poets,  Its  furpriling  Properties  alone  belong  to 
me  as  a  Naturalift  »  and,  indeed,  what  Naturalift 
could  avoid  being  inchanted  by  them  ?  The 
jvlcciia-  Mechaniim  of  Villon  has  fomething  in  it  mira- 

Fiona  Mi- Cl^Glls*  ®rSan  1S  a  Prodigy  of  Dioptrics  % 
jâde  of  wEv.li  the.  moft  con iu m mate  jA.rt  rnuft  fall  vaftly 
Nature,  ftort  of  imitating.  Light,  which  is  its  Objeft, 
Participates  of  a  Sort  of  middle  Nature  between 
Matter  and  Spirit  f.  It  is  at  leaf!:  the  pu  re  ft 
Subdance  the  Soul  receives  the  Impreffion  of  by 
means  of  the  Senfes  ;  and  confequently  the  Sight 
is,  if  I  may  fo  exprefs  myfelf,  the  moft  fpiritua! 
of  them  all. 

Sight  the  Even  tne  common  Herd  of  Mdnkind  look 

the  Soul.  L]Pon  Organ  of  Sight  as  the  Mirror  of  the 

uoul.  It  is  in  the  Eye,  where  ordinarily  every  ; 
one  s  Charaderiftic  is  legible,  and  predominant 

Pafiion 

«  Dioptrics  are  a  Fart  of  Optics,  \vhich  treats  of  the 
PafTage  ot  Light  acrofs  tranfparent  Bodies. 

f  Mémoire  de  Mde.  Du  Châtelet ,  fur  la  Nature  du  Feu 
pour  le  Prix  de  *738,  p.  97,  '  5  •  :  (  •  ■  9 
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Paffion  painted  ;  inafmnch  as  this  Organ,  in- 
tirely  nervous,  and  very  nearly  bordering  on  the 
Brain,  abounds  with  Spirits,  which  muft  necefla- 
rily  exprefs  the  refpedtive  Difpofitions. 


The 

Sight. 


Of  L  I  G  H  T. 

LIGHT,  the  Object  of  Vifion,  is  an  ex- 

tremely  fubtile  Matter.  This  is  an  incon-very  fub- 
teftable  Point,  which  is  fufficient  for  our  Pur-  fIe  Mat* 
pofe.  It  ip  not  very  material  how  its  Parts  are 
fafhioned  :  its  prodigious  Subtility  is  demonftra- 
ted  by  the  furprizing  Facility  with  which  it 
penetrates  a  Diamond,  a  Body  of  the  greateft 
Solidity  and  Gravity,  and  the  lead:  porous  of 
any  Subltance  in  Nature. 

‘What  we  term  Rays  of  Light*  are  the  fmallRays 
Filaments  of  which  Light  is  compofed,  and  Light, 
alfo  the  elementary  Particles,  or  the  Corpufcles 
that  conftitute  thofe  Filaments,  and  which  form 
the  Matter  of  Light, 

This  luminous  Matter  is  expanded  all  over  Light  uni- 
the  Univerfe,  and  all  other  Species  of  Matter  verfally 
are  impregnated  with  it,  fomewhat  like  theexPande**“ 
Earth’s  being  moiftened  with  Water.  The 
Sun  is  a  Lake,  a  Sort  of  Ocean,  where  this 
Matter  is  amaffed  in  greater  Quantity,  that  is 
to  fay,  with  lefs  of  Mixture.  Perhaps  even 
this  Light  of  ours  is  of  a  more  fubtile  Nature, 
and  fofter  than  that  of  this  Lake,  according  to 
the  general  Law  eftablifhed  in  the  Formation  of 
i  -  the 


Luminous 


Fire 
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the  Univerfe,  that  the  heavieft  Bodies  fhould 
ever  occupy  the  Center  of  a  Vortex.  The 
Difference  then  that  fubfifts  between  Light  and 
Fire  is  only  this  ;  that  in  Fire  the  Parts  of  this 
fubtile  Matter  are  more  maffy  and  more  agi¬ 
tated. 

That  the  Matter  of  Fire  is  more  maffy  than 

Matter  not  that  of  Light,  is  evinced  by  Experience.  ïn  the 

fo  maffy  as  midd]e  of  the  torrid  Zone,  on  the  Top  of  the 
that  of  1 

Cordelier  es ,  (Mountains  elevated  above  the 

Clouds,  Wind,  and  Miffs)  where  of  Courfe 
Light,  and  the  Sun  that  animates  it,  ought  to  be 
endued  with  great  Force,  Cold,  notwithstanding, 
is  there  as  exceffive  as  in  the  North  Seas  *,  pro¬ 
ving  mortal  to  thofe  who  are  not  guarded  againff 
its  Intenfenefs.  But  who  would  imagine  there 
could  be  a  Poffibility  of  running  a  Rifque  of 
dying  by  Cold  on  a  Mountain  in  the  torrid 
Zone  ?  Now  from  whence  proceeds  this  terrible 
Extreme,  in  the  midft  of  a  Region  formidable 
by  reafon  of  its  Heat  ? 

By  the  juft-recited  Law,  fubtile  Matter  is  fo 
much  the  lefs  fubtile,  and  of  fo  much  more 
fenfible  Efficacy  in  regard  to  us,  as  it  is  nearer 
the  Center  of  the  Vortices  ;  and  it  becomes  fo 

!  *  •  S»  '  •  * 

much  the  more  fubtile,  diffolved,  and  ineffica¬ 
cious  in  Proportion  to  its  Diftançe  from  this 
Center.  That  which  penetrates  the  Earth,  and 
our  Atmofphere,  is  governed  by  this  Law. 

The 

*  Abridgment  of  the  Philofophical  Tranfa&ions,  Voh 
.  p/147.  or  Le  Spectacle  de  la  Nature,  Tom.  IW  pi 
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The  Summit  of  the  Cordelieres  being  extremely  The 
elevated  in  the  Atmofphere,  the  Action  of  the  t  S 
Sun  in  this  Region  only  puts  in  Motion  a  very  Why  feve- 
fubtilc  Matter,  that  is  but  one  Degree  beyond 
pure  Light.  Now  the  Impreffion  of  fuch  a  Cold  on 
Matter  is  referved  for  the  foie  Delicacy  of  the 
Senfe  of  feeing.  But,  in  refped  of  our  other  fores,  tho* 
Solids  and  Fluids,  this  Matter  makes  its  Way*ntkeTor- 
freely,  and  penetrates  them  almoft  without n  °net 
at  all  affe&ing  them,  its  Motion  dying  away 
irrefiftably,  and  without  the  lead:  Agitation  of 
the  Parts.  As  it  cannot  then  make  any  mate- 
rial  Impreffion  on  them,  a  Ceflation  of  Motion 
in  our  Fluids  neceflarily  enfues,  as  the  principal 
Part  of  their  Motion  is  owing  to  the  Fluids  of 
the  Univerfe  which  penetrate  them  ;  and,  in 
fhort,  a  total  Stagnation  of  the  Blood  and  Juices, 
with  the  Death  of  the  Animal,  follows.  It  is  to 
the  fame  Cold  of  mountainous  Regions,  we 
muft  afcribe  the  Origin  of  Hail,  that  is  to  fay,  Hail  fall» 
of  congealed  Water,  which  falls  fometimes  ating  fome“ 

•a  if  times  m 

Mtdfummer .  Summer 

In  a  lefs  elevated  Region,  as  on  the  ordinary  *cco“nte<1 
Surface  of  the  Earth,  we  meet  with  a  Matter 
lefs  fubtile,  more  mafly,  and  capable  in  a  greater 
Degree  of  affeding  our  Fluids  and  Solids,  of 
rarifying  both  the  one  and  the  other,  and  of 
producing  thofe  Motions  and  Agitations,  called 
Heat.  And  thefe  EfFeds  would  be  ftill  rnore^“[eof 
confiderable,  were  the  Agitation  of  this  Matter 
increafed  by  the  Adion  of  the  Sun, 

H  r  '■  t  ■  .  v*  .  ,  3 
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If  we  defcend  below  the  Surface  of  the  Earthy 
and  penetrate  into  the  Bowels  of  it,  even  to 
thole  fubterraneous  Caverns  where  the  Sun’s 
auxiliary  Adtion  can  have  no  Accefs,  at  leafl 
diredlly,  we  fhould  notwithflanding  by  no 
means  incur  the  Hazard  we  fhould  be  expofed 
to  on  the  mountainous  Cordelier  es  ;  as,  the  Bulk 
and  Solidity  of  the  fuhtile  Matter,  and  its  inhe¬ 
rent  Motion,  that  receives  an  Augmentation  the 

■t  -  s.  *  : 

nearer  it  approaches  to  the  Center,  fupply  the 
Central  Lofs  on  the  Part  of  the  Sun.  It  is  this  fiery 
?irft  Matter  diffufed  in  the  Entrails  of  the  Earth, 
that  conflitutes  the  central  Fire,  fo  analogous  to 
the  Cauftic  Fluid  eftablifhed  in  the  animal  Œco- 
nomy.  It  is  that  which  renders  Places  under 
Ground  hot  in  Winter  %  and  the  more  fo  the 
deeper  they  defcend,  according  to  the  Expe¬ 
rience  of  Monfieur  Mariai ie.  And  as  both  Men 
and  Beafts  have  been  killed  by  the  Cold,  and 
found  in  a  manner  petrified,  on  the  Top  of  the 
Cordelieres  j  fo,  on  the  contrary,  feveral  have- 
died  by  Heat,  and  become  in  a  manner  dif- 
foived  in  Caverns  of  the  Earth  of  an  extreme 
Depth. 

Matter  of  The  Rays  tranfmitted  to  us  from  the  Moon, 
Ljghtfinerig  a  farther  Proof  that  the  Matter  of  Light  is  a 
than  that  great  deal  more  fubtile,  and  much  finer,  and 
Firc*  fofter, 

*  Subterraneous  Places  are  equally  hot  in  Summer, 
From  the  Heat  of  Summer  it  is,  that  one  finds  them  cold 
at  this  Seafon  of  the  Year,  as  it  is  the  Cold  of  Winter,  that 
makes  them  feel  hot.  But  in  Reality,  this  Heat  is  the 
fame  at  all  Seaibns,  becaufe  the  Central  Fire  is  ever  the 
fare. 
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fofter,  than  that  of  Fire,  and  very  little  capable  The 
of  producing  the  Effects  of  that  Element. 
Monfieur  De  la  Hire  the  younger,  during  a  fine  Experi- 
full  Moon,  expofed  to  the  Rays  of  this  Planet 
the  great  Btirning-Glafs  of  the  Ohfervatoire  ax.  La  Hire. 
Paris  ;  and  applied  to  its  Focus  the  Bulb  of 
Monf.  Amont ons’s  Thermometer,  which  is  en¬ 
dued  with  the  greatefl  Senftbility,  if  one  may 
life  the  Expreffion,  of  any  we  have.  The 
Mercury  rofe  not  at  all,  altho5  by  this  Glafs  the 
Rays  were  colleded  into  a  Space  three  Hun¬ 
dred  and  fix  Times  fmaller  than  their  natural 
State  ;  when  they  ought  confequently  to  increafe 
the  apparent  Heat  of  the  Moon  by  fo  manyDegrees. 

The  Urania  of  our  Age  *,  fo  verfed  in  thefe 
fublime  Experiments,  adds,  that  the  Rays  of 
the  Moon  thus  united,  are  more  denfe  and  corn- 
pad  than  thofe  that  iffue  from  a  Wax-Candle, 
tho*  this  Candle  neverthelefs  burns  with  a  lively 
Blaze,  and  thefe  Rays  of  the  Moon  cannot  fo 
much  as  imprint  the  lead  Sign  of  Heat  even 
on  an  Inftrument  fufceptrble  of  her  lighted  Im- 
'preffions.  Whence  it  is  evident,  that  the  Mat¬ 
ter  of  Light  is  different  from  that  of  Fire  and 
Heat,  and  a  great  deal  groffer. 

But  how  comes  the  Rurning-Glafs  of  the  why  the 
Palais- Roy  al,  in  affembling  a  great  Quantity  of  Burning- 

Rays  in  a  fmall  Space,  to  produce  the  moil  ter-  the*  Palais 
rible  Fire  imaginable  -,  a  Fire,  that  in  an  Inftant Royal 
puts  in  Fufion  the  mod  com  pad  Subfiances,  fuch^jts^e°^ 

asous  Stones. 


*  Mde.  Du  Châtelet,  îoc.  citât. 
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The  as  Gold  and  precious  Stones  ?  The  Reafon  is/ 

1>  becauie  this  great  Quantity  of  Rays  is  intimately 
united  to  the  Matter  of  the  Fire  that  is  in  thé 
Atmofphere  ;  which  being  borne  and  animated 
by  thefe  Rays,  is  crowded  jointly  with  them  in 
the  Focus  of  the  Glafs,  and  there  works  the 
prodigious  Effeds  in  regard  of  which  Light  is 
only  the  Soul,  or  firft  Mover. 

Tho5  this  luminous  Matter  be  univerfally  di'f- 
fufed,  it  does  not  alwas  manifelf  itfeif,  at  lead* 
to  ordinary  Eyes.  It  has  a*  Motion,  like  all 
fubtxle  Fluids  ;  but  this  Motion  is  not  of  Ener¬ 
gy  1  officient  to  make  an  Impreffion  on  ouf 
Sight  :  or  rather,  the  Motion  it  partakes  of  as 
a  Fluid,  is  not  that  which  it  ought  to  be  endu¬ 
ed  with,  as  an  Objed  of  Vilion.  The  Air  is 
therefore  incdlantly  in  Motion  as  a  Fluid  :  buty 
in  order  to  produce  Sound,  it  is  neceilary  it 
ffiould  be  furnifhed  with  the  fupernumerary  Mo¬ 
tion  of  Vibration,  or  Undulation,  it  receives  from 
Vibrati-  fonorous  Bodies.  In  like  manner  the  Matter  of 
faTy  Light,  befides  its  Motion  of  Fluidity,  neceffa- 
minous  rily  requires  Vibrations  excited  either  by  the 
Matter,  Sun,  or  the  Stars,  Fire,  or  in  fhort  by  fome 

luminous  Body,  whatever  it  be.  Thefe  Vi-  i 
bradons  are  always  made  in  a  dired  Line. 

The  Sun  is  generally  acknowledged  to  be 
the  moil  powerful  Mover  of  this  Matter.  Con- 
iequently  its  Abfence  involves  it  in  Darkaefs, 
not  becaufe  the  Force  it  ads  with  upon  this 
Matter  is  abfolutely  confined  to  the  Parts  it 

pu  flies 
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pu  flies  in  a  lirait  Line  -,  the  neighbouring  Par-  The 
tides  are  likewife  agitated,  which  is  partly  the 
Caufe  of  Twilight.  It  is  alfo  the  Reafon  why  Caufe  of 
we  fee  a  Solar  Ray  that  darts  into  a  dark  Rooiti, 
thos  one  be  Fide  way,  and  at  a  Diflance  from 
the  Ray.  But,  in  Proportion  to  the  Dillance 
of  thefe  Particles,  this  Communication  of  Mo¬ 


tion  becomes  fo  feeble,  that  at  laft  this  Light  is 
no  longer  capable  of  Unking  the  ordinary  Or¬ 
gans.  In  the  fame  Manner  as  when  a  Perfon  is 
behind  a  thick  and  high  Wall,  he  fcarce  hears 
any  one  that  is  talking  on  the  other  Side. 

It  mull  notwithstanding  be  acknowledged, 
that  one  may  better  hear  a  Man  fpeaking  on  the 
other  Side  of  a  Wall,  than  be  lighted  by  a 
Flambeau  placed  behind  the  fame  Wall.  There 
are  two  Reafons  for  this  Difference. 

Idrft,  the  Motion  of  Light  is  intercepted  and 
extinguilhed  much  more  eafily  than  that  of  Motion  of 
Sound.  A  lingle  Piece  of  Paper  is  capable  of  S°unc* 
veiling  Light,  and  even  of  extinguifliing  it.  ™ZulTn 
But  a  Man  between  four  Stone* walls  can  make  ^at  °f 
his  Voice  be  heard  at  a  confiderable  Diflance -, Llght* 
becaufe  Sound  furmounts  the  greateft  Reliftances, 
puts  in  Motion  the  mod  folid  Bodies,  and  of 
Courfe  forces  its  Impreffion  beyond  thofe  Bo¬ 
dies  :  If  I  hear  the  Voice  of  a  Man  from  be¬ 


hind  a  Wall,  the  Sound  of  it  is  communicated 
to  me  partly  thro3  that  very  Wall  ;  a  Refource 
that  luminous  Vibrations  are  totally  deprived  of. 


Secondly, 
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The  Secondly,  the  foie  Communication  which 

Ju JC  HT  J 

Sound  has  here  in  common  with  Light,  is  above 
the  Wall.  Its  Beams  expanded  in  the  Air 
above  the  Wall,  light  me,  very  feebly  indeed, 
but  ftill  they  afford  me  fome  Light  :  DireCt  Vi¬ 
brations  would,  no  doubt,  light  me  compleatly. 
In  like  manner  I  fhould  more  diftinCtly  hear  the 
Sound  of  a  V oice,  if  it  came  direCbly  to  my  Ears. 
But  it  is  fufficient  for  me  to  fee  a  little  of  the 
Vibra-  Light,  which  paffes  above  the  Wall,  to  con- 

tions  in  la-  dude,  that  there  are  in  luminous  Matter  Vi- 
minous  .  ,  ,  . 

Matter>and brations,  and  collateral  Undulations,  refembling 
collateral  thofe  in  the  Air  fubfer vient  to  the  Production  of 
dons.  Sound.  Thefe  lateral  Vibrations  are  in  a  leffer 


Degree,  and  the  direCt  on  the  contrary  morê 
•  lively,  which  is  an  EffeCt  of  the  Subtilty  of  this 
Matter  fo  fupefior  to  that  of  Air.  If  you 
ftrike  upon  a  Piece  of  Timber,  every  Part  of 
it  will  lhake  almoft  equally.  But  if  one  beats 
the  Water  in  a  Lake,  the  Vibrations  will  not 
be  fo  univerfal  »,  in  Air,  they  are  llill  lefs  ^  and 
in  Light  lefs  ftill,  than  in  all  other  Fluids  : 
becaufe  the  more  fubtile  a  Fluid  is,  the  lefs 
connected  are  its  Parts,  and  the  more  indepen¬ 
dent  of  one  another  *,  and  confequently  their 
direCt  Motions  may  be  made  with  fo  much 


Why 
Light  is 
propaga¬ 
ted  with 
greater 
Velocity 
thanSound 


the  lefs  Communication  between  the  collateral 
Parts,  and  of  Courfe  with  fo  much  the  greater 
Velocity.  It  is  for  this  Reafon,  that  the  Propa¬ 
gation  of  Light  is  by  feveral  Degrees  quicker 
than  that  of  Sound. 


Whes 


/ 
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When  I  fay  that  the  Motion  of  Light  in  the  Light. 
Sun's  Abfence,  or  the  Abfence  of  any  other  lu- 
minous  Body,  is  not  of  fufficient  Efficacy  to 
make  us  fenfible  of  any  Properties  it  is  endued 
with  by  agitating  our  Organs,  I  mean  the  ordi¬ 
nary  Organs.  For  there  are  Eyes,  in  regard  of 
which  there  is  no  Night,  or  at  lead:  no  Dark- 
nefs,  properly  fo  called. 

The  Owl  fees  in  the  Night  inafmuch  as  the  Why- 
Ball  of  its  Eye  is  fufceptible  of  an  extreme  Dila-^^j^, 
talion,  by  means  of  which  its  Eye  co! lefts  a 
great  Quantity  of  this  feeble  Light,  which  great 
Quantity  is  a  Supplement  for  its  Defeft  in  Point 
of  Force.  Perhaps  too  this  Animal  is  furni filed 
with  an  Organ  of  Vifion  fome  Degrees  finer 
than  ours.  Briggs  knew  a  Man,  who  was  not 
a  Jot  behind  the  Owl,  being  able  to  read  in  the 
Dark.  The  Cat  alfo  is  reckoned  a  Rival  of  the^ 

Owl  in  this  Particular,  as  well  as  the  Mole  in  its 
fubterraneous  Atchievements.  It  is  pretended 
alfo,  that  Men  in  certain  Fits  of  Drunkennefs, 
and  Accédions  of  a  Fever,  or  when  choleric, 
will  read  in  the  Dark. 

There  was  a  young  Woman  at  Parma ,  who^eyoung 
could  fee  as  clearly  at  Midnight  when  all  the  Woman  of 
Windows  were  fhut,  as  if  it  had  been  Noon-^*/w*‘ 
day.  Mr.  Boyle  ^  in  his  DifTertation  touching  strange 
final  Caufes,  Cfr.  makes  mention  of  a  Gentle- 
man  confined  in  a  Dungeon  abfolutely  dark, 
who,  having  been  there  fome  Weeks  without 

G  feeing 


*  Obfervat.  Phyiiq,  Tom.  II.  p.  198. 
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The  feeing  any  thing,  imagined  at  laft  that  he  difcer- 
y  ned  a  little  Glimmering  ;  which  Glimmering  in- 

creafed  daily,  fo  that  he  could  now  fee  his  Bed, 
and  Qbjedts  of  the  like  Bulk.  At  length  he 
could  fee  even  the  Rats  that  came  for  his 
Crums,  and  mark  their  Motions  very  diftinctly. 

It  is  certain  that  a  Place  muft  be  exceedingly 
dark  indeed,  where  a  Perfon  who  has  remained 
there  any  long  Time  cannot  plainly  difcern  Ob¬ 
jects.  This  is  obfervable  every  Day  in  a  dark 
Chamber.  The  principal  Reafon  afiignable 
for  our  Inability  of  feeing  in  the  dark,  is  the 
great  Light  our  Eyes  are  accuftomed  to.  This 
Organ  is,  as  it  were,  worn  out  with  it,  in  the 
fame  Senfe  as  we  fay  Tiplers  have  loft  their 
Tafte.  We  have  feen  how  the  Boy  brought  up 
in  a  Foreft,  and  accuftomed  to  weak  Odours, 
had  his  Smell  in  as  much  Perfection,  or  rather 
more  exquilitely,  than  Hounds.  I  imagine, 
that  any  one  ufed  to  Darknefs  would  likewife 
have  a  Delicacy  and  Sharpnefs  of  Sight  fufficient 
to  produce  a  diftindf  Perception  of  Objects.  It 
Defeft  of*ls  therefore  the  Defect  alone  of  our  Organ,  if 
the  dr-  we  do  not  fee  at  all  Times.  For  we  are  incef- 

Caufewhy  fantly  furrounded  with  Light,  and  with  Light 
we  do  not  that  is  more  or  lefs  ever  in  motion.  This  i' 
al ways  fee.  Truth  js  farther  proved  by  an  Inftance  in  the 
Journal  des  SçaVans  of  1 677,  which  here  fol- 

Strange  lowS  W ord  W orc* •  A  Man  having  wounded 
Story  in  his  Eye  with  a  Wire,  which  he  broke  in  ftring- 

MlZtZ  inS  his  Lute’  atter  making  ufe  for  fome  Days 
‘V-a.nu  of 
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Of  cooling  Remedies,  that  were  prefcribed  him, 
in  order  to  prefer ve  his  Eye  from  the  Inflamma¬ 
tion  that  threatened  it,  all  on  a  fudden  found  he 
could  fee  clearly  enough,  in  the  midft  of  Dark** 
nefs,  to  difcern  every  ObjeCt,  and  to  read  all 
Sorts  of  Characters.  This  Symptom  continued 
for  feveral  Days,  or,  to  fpeak  more  properly, 
feveral  Nights  :  during  which  Interval  he  faw 
nothing  but  with  his  fick  Eye,  that  could  not  in 
the  mean  while  bear  even  the  Light  of  a  Candle, 
much  lefs  that  of  the  Sun  in  the  Day-time,  fo 
that  he  was  then  obliged  to  keep  it  fhut. 

This  Man,  as  is  plain,  had  his  Day- Eye, 
and  his  Night-Eye,  and  the  Reafon  of  it  is  evi¬ 
dent.  The  Inflammation  of  the  difeafed  Eye 
had  rendered  it  fufficiently  fenfible  of  being  as 
much  affeCted  by  the  feeble  Images  of  noctur¬ 
nal  Light,  as  the  found  Eye  was  by  thofe  of  the 
Day.  So  that  this  latter  Species  of  Image  muft 
rather  v/ound  this  difordered  Organ,  than  en¬ 
lighten  it. 


The 


Sight. 


Light  being  always  exifient,and  diffufed  thro*  Propaga- 
the  whole  Univerfe,  as  we  have  been  juft  ob-tion 
ferving,  the  Shocks  communicated  to  it  by  theLl§hte 
Sun,  or  every  other  luminous  Body,  put  it  into 
fucceflive  Motion  in  the  fame  manner,  as  the 
Vibrations  of  a  fonorous  Body  agitate  the  Air 
to  a  wide  Degree  of  Circumference.  We  have 
fpecified  the  Time  thefe  Vibrations  or  Sound 
takes  up  in  palling  thro’  a  given  Space.  Light, 
all  fubtile  as  it  is,  employs  alfo  a  certain  Time 

G  2  to 
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Sigltt  comnil*n*cate  itfclf;  but  this  Time  is  pro- 
portioned  to  its  Subtilty.  For  Example,  it  is 

feven  or  eight  Minutes  in  arriving  to  us  from 
the  Sun,  that  is  to  fay,  in  making  thirty  Mil¬ 
lion  of  Leagues.  It  is  about  four  Millions  of 
Leagues  in  a  Minute,  and  almoll  feven  Hun¬ 
dred  Thoufand  Leagues  in  a  Second.  What  a 
prodigious  Rapidity  of  Communication,  com¬ 
pared  to  the  three  Hundred  forty-fix  Yards, 
which  Sound  is  propagated  thro*  in  a  Second, 
and  to  the  four  Leagues  and  a  half,  which  it 
makes  in  a  Minute  1  Light  is  tranfmitted  almoft 
a  Million  of  Leagues  for  every  fingle  League 
that  Sound  is  traverling.  It  is  therefore  a  thou¬ 
fand  times  more  fubtile  and  more  rarified  than 
Air  that  produces  Sound. 

By  admitting  this  great  Superiority  of  Light, 
one  conceives  the  Poffibility  of  this  rapid  Pro- 
Êrror  of  pagation.  But  the  Opinion  of  thofe  who  ima- 
fome  Phi  gine  Light  is  tranfmitted  to  us  by  the  Ema- 

lofophers.  .  °  J 

nation  of  the  Sun  itfelf,  that  this  Matter  actually 
travels  the  Space  we  have  been  mentioning,  that 
it  parts  from  the  Sun,  and  reaches  us  in  feven 
Minutes  -,  this  Opinion,  I  fay,  feems  beyond  all 
Probability.  A  Cannon  Bullet,  with  its  utmoft 
Swiftnefs,  would  take  up  five  and  twenty  Years  j 
in  making  the  like  Way.  Now  fuch  Velocities 
are  as  impoffible,  as  the  Revolution  of  all  the 
Firmament  in  a  Day  round  the  Earth. 
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on  the  Senses, 

The  Reflexion  and  Refraélion  of  Light. 


H  E  Propagation  of  Light,  or,  if  you  The  Way 
JL  pleafe,  its  Motion,  is  ever  in  a  dire£lpr^  ^ 

T  •  *  x  Q 

Line.  ted. 

This  Motion  of  Light,  in  a  diredk  Line, 
changes  its  Diredion  when  it  meets  with  a 
fmooth  Surface,  for  Inftance,.  that  of  a  Look- 
ing-GIafs,  or  when  it  palfes  obliquely  from  one 
Medium  to  another,  as  from  Air  to  Water. 

The  Change  of  Diredion  of  the  Rays  of  Reflexion 
Light,  by  falling  upon  a  fmooth  Surface,  is0* 
called  Reflexion  of  Light  -,  becaufe  the  Light 
reflects,  or  rebounds,  from  this  Surface, 
as  a  Ball  does  from  a  boarded  Floor.  Ex¬ 
perience  has  taught  us,  that  Light  is  re¬ 
flected  from  thefe  fmooth  Surfaces,  with  the 
fame  Force,  and  the  fame  Inclination,  with 
which  it  fell  upon  them  :  or,  in  other  Words, 
that  the  Angle  of  Incidence  EFK  of  the  Ray 
EF,  Fig,  i,  Plate  III.  and  its  Angle  of  Re¬ 
flexion  KFI  are  equal. 

The  Change  of  Diredion  incident  to  Light,  Refrac„ 
that  pafles  from  one  Medium  to  another,  is  but  don  % 
a  turning  of  the  firft  lirait  Line,  which  turning 
of  Light  is  termed  Refraction  ;  becaufe  in  Ef¬ 
fect  the  Ray  thus  determined  from  its  firil  Di- 
red  ion  feems  to  be  broken . 

Tho’  it  be  not  Light  which  really  falls  upon, 
thefe  Surfaces,  or  adually  paffes  in  thefe  Me-v 

G  3  diums* 


I 

|  86  A  Phyjical  Efay 

Light,  diums,  but  only  the  Vibration,  that  is  commu- 
nicated  to  the  luminous  Matter  which  is  already 
upon  thefe  Surfaces,  and  in  thefe  Mediums  -,  we 
make  no  Scruple  neverthelefs  of  faying,  that 
Light  falls  upon  a  Surface,  that  it  paffes  in  a 
Medium,  inafmuch  as  thefe  Expreflions  are 
more  conformable  to  the  common  Way  of  con¬ 
ceiving  their  EffeCts.  It  is  fufficient  to  acquaint 
the  Reader,  that  we  mean  no  more  by  thefe 
Falls i  or  this  p offing  Quality  of  Light,  than  the 
Propagation  of  luminous  Vibrations. 

When  the  Medium,  wherein  Light  enters 
obliquely,  is  of  greater  Denfity  than  that  in 
which  it  was,  for  Example,  when  it  paffes  from 
Air  into  Water,  or  from  Water  into  Glafs,  it 
is  refraCted  in  approaching  the  Perpendicular 
drawn  in  this  new  Medium,  to  the  Point  of  its 
Surface  where  the  Light  falls.  The  Ray  EF> 
that  falls  in  Air  upon  the  Cube  of  Glafs  or  of 
Water  A  BCD,  would  pierce  it  according  to  the 
Direction  FL,  if  this  Cube  contained  only  Air  ; 
but  confilling  of  Glafs  or  Water,  the  Ray  is  re¬ 
fracted  in  approaching  the  Perpendicular  FH 
according  to  the  Direction  FM,  if  the  Cube 
is  of  Glafs,  and  according  to  the  Line  FN,  if 
the  Cube  is  of  Water  :  becaufe  Glafs  being  of  a 
greater  Denfity  than  Water,  refraCts  the  Ray  the 
more,  or  determines  it  the  more  to  the  Perpen¬ 
dicular  FH. 

But  in  cafe  Light  paffes  obliquely  in  a  Me. 
dium  of  greater  to  one  of  lefs  Denfity,  it  is  re- 

fraCled, 


\ 
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bra&ed,  or  turned,  on  withdrawing  itfelf  con¬ 
trary  to  the  Perpendicular  of  the  Medium 
which  it  pierces.  For  Inllance,  when  the  Ray 
FM,  which  has  pierced  the  Cube  of  Glafs  ABCD, 
pafles  afrelh  in  the  Air  that  is  below  this  Cube, 
inftead  of  keeping  the  lirait  Line  FMO,  it  is 
retraced  from  M  to  P  on  its  Diredlion  from  the 
Perpendicular  MR  of  all  the  Space  OP. 

i  his  is  what  is  called  the  Refraction  of  Light. 
We  are  convinced  by  Experience,  how  much 
Light  is  turned  from  its  diredl  Way  in  every 
Medium.  For  Example,  in  palling  from  Air 
into  Water,  it  diverges  a  Fourth  of  its  natural 
Diftance  from  the  Perpendicular  ;  in  Glafs  it  di¬ 
verges  almolt  a  third,  ox  fix  feventeenths. 
When  it  quits  thefe  denfe  Mediums  to  pals  in 
Air,  it  is  as  far  dillant  from  the  Perpendicular, 
as  it  had  approached  it  on  its  Entrance  :  that  is 
to  fay,  it  is  refra&ed  a  fourth  Part  on  leaving 
Water,  and  about  a  Third  when  it  retires  from 
Glafs.  So  that  the  Ray  EF  above  the  Cube, 
and  the  Ray  MP  below  it,  both  in  the  Air,  are 
parallel  to  one  another. 

The  Geometricians  exprefs  themfelves  more 
exadlly  ;  tho’,  perhaps,  not  with  a  Clearnefs  ne~, 
ceffary  for  the  Generality  of  our  Readers. 

I  will  only  fpeak  one  Word  in  regard  of 
thofe  to  whom  I  lhall  explain  thefe  Matters, 
and  of  thofe,  who  underfland  them  already, 
that  the  Geometric  Method  of  accounting  for 
the  Refractions.  of  Light,  is  exprefled,  in  the 
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Plate  ;  where  they  will  find,  that  the  Sine  of 
incidence  EK  is  to  the  Sine  of  RefraCtion  in 
Water  K  3  or  H  3,  as  4  is  to  3,  and  that  this 
fame  Sine  of  Incidence  EK,  is,  to  the  Sine  of 
Refradtion  in  Glafs,  Kii  orH  11,  as  17  is  to 
1 1,  and  vice  verfa  as  to  the  Refractions  of  the 
Ray  that  paffes  from  the  Cube  into  Air. 

If  the  Surface  of  the  Medium  into  which 
Light  enters  is  found  convex,  as  is  the  Lens 
AB,  Fig.  2  -,  then  fuppofmg  three  Rays  Pa¬ 
rallel  GCC,  the  middle  Ray  G,  falling  perpen¬ 
dicularly  on  the  Medium  of  the  Lens,  will 
pierce  it  without  being  turned  from  its  firft  Di¬ 
rection,  and  will  deferibe  from  G  to  T  but  one 
ftrait  Line.  But  the  collateral  Rays  CC,  falling 
upon  the  lateral  and  doping  Parts  of  the  Lens, 
become  oblique,  in  refpeCt  of  the  Perpendicu¬ 
lars  of  this  Spot  of  the  Surface,  marked  by  the 
two  pointed  Lines  DD  :  fo  that  they  are  re~ 
fraCted  on  their  approaching  this  Perpendicular 
DD. 

Thefe  fame  Rays,  on  departing  from  the 
Lens  into  Air  at  the  Points  dd,  pafs  obliquely 
from  a  denfer  Medium  to  a  Medium  of  lefs 
Denfity.  They  mufl  confequently  then  be  bro¬ 
ken,  on  their  Determination  from  the  Perpen-  1 
diculars  marked  in  the  Plate.  So  that  they 
would  always  be  approaching  the  middle  Ray, 
to  which  they  would  unite  themfelves  at  laft  in 
a  fingle  Point  S  $  where  they  crofs  one  another, 
and  from  whence  they  are  feparated  afrefh  at  T. 

This 
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This  Point  of  Re-union,  is  called  the  Focus  of  the  Light. 
Lens,  and  thefe  Rays,  thus  conducted  to  the 
fame  Point,  are  termed  convergent  Rays  $  but,  the  Lens, 
when  they  feparate  themfelves  again  as  at 
they  are  filled  divergent  Rays.  Divergent 

If,  on  the  contrary,  the  Surface  of  the  Me-  ^a^s* 
diurn,  into  which  Light  enters,  be  concave,  ei¬ 
ther  on  one  Side  only,  or  on  both,  as  in  the 
Lens  AB  Fig.  3  ;  then  the  middle  Ray  C 
will  crofs  the  Lens  in  a  diredl  Line  CN  :  becaufe 
this  Ray  falls  perpendicularly  both  on  the  concave 
Surface  FH  of  the  Lens,  and  the  convex  Sur¬ 
face  IL  of  the  Air.  But  the  collateral  Rays 
ED  fall  obliquely  upon  one  and  the  other  Sur¬ 
face  ;  whence  they  become  fubjedl  to  the  Laws 
of  Refraction. 

They  enter  at  the  Points  FH  into  this  denfe 
Medium.  Inftead  of  keeping  in  a  lirait  Line, 
they  mull  necelfarily  be  diverged  in  approaching 
to  their  Perpendiculars  p,  p.  They  depart  from 
the  Lens,  or  pafs  into  Air  of  lefs  Denfity  to 
the  Points  ÎL.  There,  inllead  of  purfuing  a- 
gain  a  lirait  Line,  they  mull  keep  wide  of  their 
Perpendicular  rr,  and  go  to  M  and  O  :  confe- 
quently,  thefe  Rays  are  twice  diverged  from  the 
middle  Ray,  which  renders  the  intire  Ray  diver¬ 
gent ,  in  a  contrary  Direction  to  that  which 
palfes  thro’  the  convex  Lens. 

We  mull  obferve,  that  in  the  one  and  the 
other  Glafs,  tho*  the  Ray  in  entring  makes  its 
Approaches  to  the  Perpendicular,  and  at  its 
i  darting 
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Light,  darting  away  is  wide  of  it,  it  ever  continues 
notwithftanding  to  approach  the  middle  Ray, 
as  in  the  convex  Glafs,  or  to  keep  wide  of  it, 
as  in  the  concave.  And  the  Reafon  is,  becaufe 
the  Perpendicular  of  its  Entrance,  and  the  Per^ 
pendicuiar  of  its  Exit,  from  the  Glafs,  are  un¬ 
der  contrary  Directions.  So  that  the  Ray  in  its 
Approaches  to  the  former,  and  its  keeping 
clear  of  the  latter,  is  always  curved  in  the  fame 
manner. 


Sequel  of  the  Motions  of  Light  ; 

Causes. 


SUCH  are  the  principal  Properties  of  Light 


New  Pro¬ 
perties  ofO  known  before  Sir  Ifaac  Newton's  Time. 

Light  jn  orcjer  t0  difplay  thofe,  which  this  great  Man 

and  other  his  learned  Contemporaries  have  added 

to  thefe,  let  us  have  Recourfe  to  the  Cube  of 

Cryftal,  Fig.  i.  Plate  III. 

Reflexion  The  Ray  EF  falls  upon  the  Cube  of  Cryftal 

deTthT"  *ke  Point  F.  A  Part  of  this  Ray  is  reflected 

Cube  of  from  under  the  Surface  of  this  Cube  from  F  to, 
Cryftal.  j  .  a  Portion  of  it  breaks  even  at  M,  as  we 
have  intimated  -,  a  Portion  of  this  RTay  at  the 
Point  M  is  refledted  from  under  the  Surface  of 
Air  from  M  to  T,  where  it  is  broken  from  T 
to  Y,  inftead  of  going  diredtly  to  X.  Anor 
ther  Portion,  which  it  is  impofiible  to  delineate 
in  a  Plate,  is  fcattered  in  the  Glafs.  One  Part 
of  this  is  loft,  extinguiftied  in  the  Cryftal  ;  the 

other 
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other  is  illuminated,  and  darts  away  from  every 

Point.  Sir  Ifaac  has  obferved,  that  this  Light,  vibrations 
(battered  in  a  Cube  of  Cryftal,  is  tofted  like  a°*Tiight 
Ball,  as  it  were,  between  the  Surfaces  of  the  Cube  0p 
Cube,  by  Thoufands  of  Vibrations,  like  thofe  we  Cryftal. 
have  admitted  for  the  Propagation  of  Light. 

In  fine,  the  fame  Gentleman  has  remarked,  Accéléra- 
that  if  a  Ray  falls  perpendicularly  upon  a  Cube 
of  Glafs,  as  from  K  to  F,  its  Motion  increafes  pendicular 
at  its  Entrance,  and  is  accelerated  from  F  to 
far  from  being  retarded  by  its  Rencounter  with 
the  Glafs,  as  was  the  Opinion  of  the  Antients. 

The  Followers  of  Sir  Ifaac  Newton ,  in  order  Caufes  ac- 
to  folve  thefe  Phœnomena,  fay  that  each  Particle  tô 
of  Matter  is  endued  with  an  attractive  Quality  ;  lowers  of 
that  this  Quality,  tho’  immaterial,  is  notwith- Va*c 
(landing  attached  to  Matter,  and  that  the  more 
a  Body  confifts  of  material  Parts,  the  ftronger  is 
the  Force  of  Attraction. 

In  this  Syflem  Light  is  attracted  by  tranfpa- 
rent  Bodies  in  the  fame  Manner  as  the  Load- 
done  aftraCts  Steel-Duft.  So  that  when  a  Ray, 
as  KF,  falls  perpendicularly  on  a  Cube  of  Glafs, 
which  already  attracts  it,  this  Attraction  of  the 
Glafs,  joining  itfëlf  to  the  firft  Motion  of  Light 
that  is  in  the  fame  Direction,  fo  much  the  more 
augments  the  Motion  of  this  Ray,  which  en- 
ters  then  the  Glafs  with  the  greater  Velocity. 

But  if  a  Ray  falls  obliquely  on  a  Cube  of 
Glafs,  as  EF*  then  the  Attraction  of  the  Cube, 
which  abfs  perpendicularly  to  its  Surface,  does 

not 
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Sight  n°^  occur  in  the  fame  Direction  as  the 

Ra7>  tllis  tending  to  L,  the  Attradion  exerting 
hi  elf  at  IL  So  that  the  Ray  being  between 
thefe  two  Powers,  is  forced  to  take  the  middle 
Road  FM. 

Why  the  This  Velocity  of  the  Ray  is  lefs  in  Water, 
offhe  Ray  ^ecau^e  Water  does  not  contain  fo  much  Matter 
vv  lefs  inaS  Cr^fta1’  an<^  therefore  has  lefs  of  Attradion. 
ater"  The  fame  Effort  of  Attradion,  which  broke 
the  Ray  at  its  Entrance  into  the  Cryftal,  breaks 
it  ftill  more  at  its  Exit  ;  becaufe  this  Attradion 
exerts  itfelf  on  all  the  Surfaces  of  the  Cryftal,  to 
pufti  the  Ray  towards  the  Surface  it  is  neareft 
to. 

Caufes  of  A  Cartefian ,  to  account  for  thefe  Effedsa 
kÊ  acî"  ^  precifeiy  nothing  elfe  to  do,  than  to  fubfti- 
cording  to^tite  the  Word  Impullion  for  that  of  Attradion, 
the  Carte- to  eftabpfo  it  as  a  Principle,  that  this  Pro- 
perty  is  produced  by  the  Fluid  which  furrounds 
Two  Ad-  the  Cube  of  Cryftal.  He  will  reap  two  Advan- 

Ivefthe  tages  over  the  Newtonian  Philo fophy.  The 
Nenvto-  firft  is,  that  his  Caufe  is  univerfally  known  and 
man  Syf- tru]y  mechanical;  the  fécond,  that  it  explains 
ail  the  Phœnomena  obferved  by  Sir  Ifaac>  and 
thofe  even  which  are  inexplicable  by  the  Dodrine 
of  Attradion.  This  we  are  going  to  fee,  in 
continuing  to  obferve  our  Ray  fallen  in  the  Cube 
of  Cryftal,  in  Fig.  i. 

One  Part  of  the  Ray  FM  is  receded  from 
the  Bottom  M  of  the  Cube  of  Cryftal  towards. 
T  in  the  fame  Manner,  as  a  Part  of  the  Ray 

EF 
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EF  which  falls  upon  this  Cube 

FtoJ. 
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is  reheated  from  Light. 


The  Newtonian  Philofophers,  to  explain  thefe  Recourfe 
two  Eflfeds,  are  neceflitated  to  affert,  that  thefe  of  £he 
Reflexions  refult  from  a  Vacuum,  in  Contradic-  nians. 
tion  to  two  evident  Propositions  to  wit,  that 
fmooth  Surfaces  refled  Light,  and  that  a  Vacuum 
is  incapable  of  Reflexion. 

As  a  Proof  that  it  is  from  a  Vacuum  thefe 
Rays  are  refleded,  and  that  Attradion  is  the 
univerfal  Mobile  of  Rays,  they  add,  that  in 
cafe  we  place  Water  under  the  Cube,  the  Re¬ 


flexion  MT  is  much  lefs,  becaufe  Water  attrads 
Part  of  thefe  Rays.  If,  on  the  contrary,  the 
Air  be  pumped  from  this  Cube,  and  there  be 
produced  a  Vacuum,  the  Refledion  becomes 
the  more  compleat.  It  is  therefore  the  Vacuum 
that  is  under  the  Cube,  and  the  Attradion  of 


tne  Cube,  which  refled  and  render  more  vivid 
tnis  Portion  of  Ray.  Now  if  an  immaterial 
Caufe  refleds  a  Ray  from  the  inferior  Surface  of 
the  Cryftal,  why  fhall  not  a  Reflexion  from  the 
Surface  above  be  confequent  to  the  fame  Caufe  ? 

They  fubjoin  to  thefe  Reafons  the  prodigious 
Inequalities  of  the  fmootheft  Ice,  which  they  do 
not  Iook  upon  at  all  as  endued  with  a  Property 
of  refleding  Light  regularly  enough  for  the 
Formation  of  Images.  Ntwfo- 

The  Reflexion  from  the  lower  Surface  of  the/z*”.At~ 
Cryftal,  on  which  the  Newtonian  Philofophers  thcflm- 
•build  their  Foundation,  is  a  Proof  that  Attrac-Au^on  of 

the  Carts- 
tion,^w< 
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Light,  tion,  which  is  their  general  Caufe,  is  nothing 
*  v~'““,elfe  but  the  very  Impulfion  of  the  Cartefians. 
What  At-  Attraction  is  a  Force  by  which  one  Body  is 
tradion  is.  made  to  approach  another  ;  and  its  EffeCt  ought 
to  extend  itfelf  to*  and  terminate  in,  the  Center 
of  the  attracting  Body.  But  the  Ray  MTY, 
reflected  from  the  Cube,  is  impelled  a  good 
way  beyond  the  Body  where  the  Attraction  is" 
fuppofed  to  be.  This  Reflexion  therefore  is 
not  at  all  produced  by  any  attracting  Virtue  pe¬ 
culiar  to  this  Body.  For  fuch  a  Property 

would  carry  the  Ray  to  the  Center  of  the  Glafs, 

» 

and  the  Cube  of  Glafs  Would  abforb  this  Ray* 
as  a  Spunge  fucks  up  Water  which  it  feems  to 
attract.  Wherefore  this  Reflexion  is  caufed  by 
an  Impulfion,  that  is  exterior  to  this  Body,  and 
which  furrounds  its  Surface. 

In  effeCt,  fince  we  fee  that  a  Ray,  which 
falls  upon  a  Glafs  or  upon  the  Surface  of  Water, 
is  reflected  in  Part,  why  may  not  the  Ray  that 
Fas  pierced  this  Glafs  or  this  Water,  and  falls 
upon  the  Surface  of  Air,  be  alfo  reflected  from 
this  Surface  ?  If  one  pumps  out  the  Air,  the 
Reflection  becomes  the  ftronger.  From  whence 
I  conclude,  that  there  remains  ftill  under  the 
Cryftal,  a  Matter,  which  its  Subtilty  and  Mo¬ 
tion  render  more  proper  to  repel  Light  *  and 
that  this  Repulflon  is  not  at  all  the  EffeCt  either 
of  a  Vacuum,  or  of  Attraction. 

The  impelling  Force  of  a  furrounding  Fluid, 
which  under  the  Cryftal  is  very  capable  of  re¬ 
pelling 
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felling  Light  towards  the  Cube  of  Glafs,  and  Light. 
beyond  the  Cube,  will  not  lofe  any  of  this' 

Power  on  the  upper  Surface  of  the  Cryftal  : 
and  it  is  this  impelling  Power  which  we  have  a U 
ready  affigned  as  the  Caufe  of  Refra&ion,  and  of 
the  Velocity  of  Light. 

As  to  the  Reflection  of  a  Ray  from  the  Sur-  Light  is 
face  of  the  Cryftal-,  which  the  Newtonian  Philo- rcfieaed 
fophy  attributes  ftill  to  a  Vacuum  5  it  is  evi- 
dent  both  to  Reafon  and  our  Senfes,  that  it  re- ter  °f 
fults  from  the  very  Matter  of  the  Cryftal,  anddies‘ 
not  from  a  Vacuum. 

The  Vacuum  is  a  Space  intirely  formed  forprove^ 
the  Reception  of  Matter,  and  no  Ways  capable 
of  refilling  it,  or  of  refle&ing  it.  M.  T Abbe 
des  Fontaines  *  and  Bannières  have  foliuly 
proved  its  Impotence  in  this  RefpeCL  Buc 
I  do  not  know  whether  what  a  Gentleman  of 
great  Penetration,  Monfieur  de  Voltaire ,  has  de¬ 
livered  on  this  Head  in  the  140th  Page  of  his 
Elements,  is  not  ftill  a  ftronger  Proof  againft 
the  Newtonian  Syftem.  “  The  inherent  A 

tradfton  of  Matter,  fays  he,  is  not  at  all  ex- Sentiment. 
“  tended  to  the  whole.— -The  Myftery  of  Light 
refleCled  from  amidft  Pores  and  from  Sur- 
^  faces,  without  touching  thofe  Surfaces,  has 
Depths  that  are  unfathomable  by  the  Laws 
éc  of  Attraction.33 

In 

*  °bferv-  fur  les  Ecrits  des  Modernes,  Tom.  te  and  i8„ 

f  Examen  &  Refutation  des  Siemens  de  la  Philofophie  de 
JSt%vton,  &  c,  r 
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Light.  In  effeCt,  it  would  be  here  in  vain  for  thofe 
Gentlemen  who  adhere  to  Sir  Ifaac  Newton's 
Principles,  to  call  in  Attraction  to  their  Aid. 
This  Force,  whatever  it  be,  aCts  perpendicu¬ 
larly  to  a  Cube,  and  towards  this  Cube.  It 
cannot  therefore  repel  Light  from  thence  -,  and, 
confequently,  cannot  produce  this  fuperior  Re¬ 
flection*  which  is  in  a  contrary  Direction  to  its 
ACtion.  It  is  neither  a  Vacuum,  nor  Attrac¬ 
tion,  that  produces  the  Reflexion  of  Rays. 
This  Reflexion  therefore  proceeds  from  the  ac¬ 
tual  Matter  of  the  Glafs. 

Réfuta-  In  the  mean  while  fome  Naturalifts,  dazzled 
tionoftheby  that  Philofopher’s  Experiments,  and  frighted 
Varnifh^  at  ^anle  Time  by  his  Syftem  of  a  reflecting 
fubtlituted  Vacuum,  have  hammered  out  a  third  Opinion, 

°fa  Sort  of  a  Medium  between  the  other  two. 
the  New-  <  . 

tonian  They  agree  with  the  Newtonian  Party,  that 
Vacuum,  jgjgttf-  is  not  reflected  from  under  Bodies  •,  but 
they  pretend  it  is  from  under  a  Fluid,  with 
which  the  Body  is  impregnated,  and  forms  upon 
this  Body  a  kind  of  Varnifh  *.  To  deliver  my 
own  Sentiments,  this  Bed  of  Varnifh  ferves  only 
to  cover  the  Vacuum  and  the  Miftake  of  Sir 
Ifaac  Newton  -,  for  it  cannot  ftand  the  Teft  of 
a  Counter-Examination,  difappearing  on  proT 
ducing  the  lead  Proof  againft  it.  Nor  is  the 
Reflexion  of  Light  affignable  to  any  other 
Caufe,  than  either  to  the  Pores  of  Sir  Ifaac,  or 
the  Matter  of  Des  Cartes ,  and  all  real  Naturalifts. 

Monfieur 

*  Monf.  De  Mairan,  Journal  des  Sçavans,  1719. 
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Monfieur  Bannières ,  and  fome  others,  com-  Light. 
pofe  this  Varnifh  svith  Light  itfelf.  According  o^i^f 
to  them,  this  kind  of  Light  takes  up  its  Abode  Monfieur 
in  the  Pores  of  Bodies,  is  the  Property  of  each  B^meres> 
Body,  and  forms  for  it  a  Sort  of  Atmofphere. 

It  is  red  in  red  Bodies,  blue  in  blue,  &c.  and  a 
Body  is  not  red  for  any  other  Reafon  than  be- 
caufe  it  is  full  of  this  red  Light  ;  which  on 
Account  of  the  Analogy  reflects  only  red  Rays, 
and  extinguifhes  others. 

But,  in  my  Opinion,  this  Analogy  muA  pre-  ^  ^ 
cifely  hinder  red  Light  from  reflecting  red 
Rays.  I  fhould  imagine,  that  thefe  two  Lights, 
being  of  the  fame  Nature,  would  be  rather  united 
and  attracted,  as  Oil  is  joined  to  Oil,  and  feems 
to  attraCt  it.  So  that  thefe  Philofophers  would 
feem  to  me  to  have  a  better  Foundation,  did 
they  make  this  Analogy  fubfervient  to  a  kind  of 
Attraction  that  difplays  itfelf  in  RefraCtion,  and 
not  fubfervient  to  Reflexion.  Becaufe  thefe  Ef¬ 
fects  being  oppofite,  their  Caufes  of  Courfe 
ought  not  to  be  the  fame. 

Again,  from  whence  comes  it  that  a  red 
Body  is  impregnated  with  red  Light,  rather 
than  that  of  another  Colour  ?  The  Reafon  is, 
they  will  anfwer,  becaufe  the  Configuration  of 
its  Pores,  or  its  Texture,  is  more  fufceptible  of 
receiving  red  Rays.  But  if  this  Body  received 
red  Rays,  the  Vibrations  of  the  red  Rays  exte¬ 
rior  to  the  Body,  would  penetrate  it,  fink  the 
red  Rays  that  already  quietly  fill  the  Pores,  and 

H  would 
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.  would  chafe  them  from  thefe  Pores  by  the  fame 
Vibration  which  they  have  in  a  greater  Degree 
than  thofe  Rays.  In  fhort,  a  corporeal  Tex¬ 
ture,  proper  to  abforb  or  let  pafs  red  Rays^ 
will  never  be  endued  with  a  Faculty  of  Hopping 
and  refieding  them  :  Such  a  Body  therefore  will 
not  appear  to  us  red. 

If  the  Texture  of  a  Body  does  not  Hop,  or 
relied,  the  exterior  Rays,  it  will  neither  be  able 
to  retain  the  interior,  which  you  fuppofe  agita¬ 
ted  by  the  exterior.  And  if  the  interior  Rays 
are  not  retained  by  the  Texture  of  a  Body,  they 
will  be  influenced  by  the  external  Rays,  and  un¬ 
able  to  repel  or  refled  them.  If,  on  the  con¬ 
trary,  you  fay  that  they  reded  them,  you 
muft  allow  that  thefe  internal  Rays  are  re¬ 
tained  in  the  Texture  of  the  Body,  and  the 
Subftance  of  this  Body  is  their  fixed  Point. 
Now  if  the  Body  be  the  fixed  Point  of  internal 
Rays,  why  may  it  not  alfo  be  that  of  the 
external  ? 

If  therefore  you  would  have  the  Texture  of  a 
red  Body  conftitute  the  firft  Principle  of  its 
Colour,  it  is  a  fhorter  Way  of  going  to  work,, 
to  fay,  at  once,  that  it  is  done  by  refieding  the 
red  Rays  by  its  proper  Subftance,  without  re-  i 
curring  to  the  contradidory  Circumlocution  of 
Pores,  which  abforb  the  red  Rays,  to  make 
them  fubfervient  afterwards  to  the  refieding 
Rays  all  of  the  fame  Nature.  For,  in  the  Sup- 
pofition  of  a  proportional  Agreement,  between 

the 
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the  coloured  Globules,  and  the  Texture  of  the ic ht.. 
Body,  there  is  a  mutual  Contad.  If  there  be  a 
Contad,  there  is  neceflfarily  a  Reflexion  of  the 
Globules,  which  could  not  be  admitted,  and  an 
Introdudion,  Tranfmiflion,  or  Extindion  of 
the  others.  In  this  Cafe  then  it  mult  be  abfa- 
lutely  granted,  that  thefe  are  the  Rays  refleded 
from  the  very  Subfiance  of  the  Body,  which 
convey  to  our  Eyes  corporeal  Images,  together 
with  the  Colours,  that  are  peculiar  to  them. 

In  fhort,  were  it  not  the  Matter  itfelf  of  Bo-  Corporeal 
dies  which  refleds  Light,  from  whence  comes  re” 
it  that  the  hardefl  and  the  fmootheft  Metals  Light* 
fhould  refled  more  Light  than  porous  Sub- 
dances,  and  Surfaces  rough  and  uneven  ?  Thefe 
lafl  Bodies  have  more  Pores,  a  larger  Vacuum, 
and  moreVarnifh,  and  confequently  more  Places 
to  refled  Light  from,  according  to  Sir  Ifaac 
Newton ,  and  his  reformed  Difciples. 

The  Difficulty  flar  ed  from  the  Inequalities  of 
the  Surfaces,  is  not  a  material  Qbjedion.  T  hefe 
Surfaces,  in  refped  of  the  luminous  Matter,  are 
only  a  Texture  of  Mounds  and  Hollows.  This 
we  are  agreed  in.  The  whole  of  the  Light 
cannot  be  refleded  from  thence  regularly,  that 
is  to  fay,  in  the  fame  Diredion.  We  agree 
farther,  and  believe  this  Irregularity  to  be  abfo- 
lutely  neceflary  for  the  Perfedion  of  Vifion,  or 
the  Adion  of  feeing. 

To  view  one’s  felf  in  a  Looking-Glafs,  it  is 
not  at  all  requifite  that  all  the  Rays  refled  them- 
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Light,  felves  in  the  fame  Diredion  -,  it  is  enough  that 
they  are  refleded  fufficiently  towards  our  Eyes 
to  form  an  Image.  When  I  behold  myfelf  in 
a  Glals,  a  thoufand  Perfons,  difpofed  in  diffe¬ 
rent  Places,  may  have  a  fair  View  of  me  at  the 
fame  Time.  Therefore  my  Image  muff  occur 
in  thefe  thoufand  Points  of  Sight.  The  Glafs 
then  reflects  the  Rays,  which  it  receives  from 
me,  in  Thoufands  and  Thoufands  of  different 
Diredions. 

Thefe  Inequalities  of  Diredions  proceed  both 
from  the  Inequality  of  my  own  Surface,  and 
the  Inequality  of  the  Surface  of  the  Glafs.  Thefe 
Inequalities  are  confequently  neceffary  for  the 
feeing  an  Objed  in  feveral  Places  at  once.  If  a 
Looking- Glafs  could  be  procured  polifhed  to 
Inch  a  Degree  as  to  be  void  of  any  manner  of 
Inequality,  and  able  to  refled  all  the  Rays  in 
the  fame  Diredion,  there  would  be  but  one 
Line  of  Diredion,  and  the  Image  refleded 
could  only  be  feen  in  this  Angle  Line  ;  or 
rather  nothing  would  be  feen,  becaufe  this  Re¬ 
flexion  of  Light  would  be  too  flrong  and  lively. 
The  fame  Inconvenience  would  happen,  were 
Light  refleded  from  beneath  the  Surface  of 
Bodies  without  touching  them,  that  is  to  fay,  by  ! 
the  Vacuum,  or  the  luminous  Varnifh  j  inaf- 
much  as  neither  this  Vacuum  or  Varnifli  have 
feemingly  any  Inequalities. 

Smooth  Bodies  differ  thçn  from  others,  not  be¬ 
caufe  they  have  no  Inequalities,  but  by  reafon  they 
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fiave  fewer.  Thefe  Inequalities  are  Mountains  Light. 
very  clofe  to  one  another.  They  refled  Light 
from  all  Parts  *3  but  their  Tops  being  almoft 
contiguous,  and  at  the  fame  Time  very  fmooth, 
the  Portion  of  Light  which  they  refled  is  ex¬ 
ceeding  lively,  becaufe  it  is  confiderable,  and 
the  Reflexion  of  it  regular  and  uniform. 

Thus  when  you  make  the  Sun  dart  upon  a 
Looking-Glafs,  the  Flaihes  that  rebound  from 
it  at  an  equal  Angle,  are  only  produced  by  the 
Rays  refleded  by  the  Summit  of  the  Inequali¬ 
ties  or  Riflngs  of  the  Glafs,  to  which  perhaps 
are  joined  fome  Rays  from  the  Bottom  of  the 
Hollows,  All  the  Remainder  of  the  Light,  or 
of  the  Images,  which  this  Glafs  diffufes  around, 
refaits  from  refleded  Rays,  and  perchance  re¬ 
fleded  more  than  once,  on  the  Sides  of  thefe 
Riflngs. 

Thefe  two  kinds  of  Reflexions  are  obferved 
in  all  fmooth  Surfaces.  For  Inftance,  in  a  Pidure 
in  Oil-Colours,  the  Point  of  the  dired  Reflexion 
is  termed  a  falfe  Light  ;  becaufe  this  great  Re-Falfe 
flexion  hurts  the  Sight,  and  is  an  Impediment  to^i§^to^a 
our  diftinguifhing  the  indired  Reflexion,  which^UrC’ 
prefents  in  a  fofter  manner  the  Image  of  the  Ob- 
jed  :  The  flrfl:  Reflexion  is  uniform,  the  fécond 
has  infinite  Varieties.  Light  agi- 

The  bounding  about  of  Light  abforbed  and  Vibrations 
fcattered  in  the  Cube  of  Cryftal,  and  the  Vibra- amorng  th<l 

.  ,  .  *  ,  Surfaces  of 

tions  in  1  roportion  to  which  arifes  this  extraor-  the  Prifm, 

dinary  Agitation,  are  moreover  Phœnomenaand  icat- 

tered  a. 

H  3  that  round. 
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Light,  that  are  inexplicable  by  Attraction,  and  to  ao 
count  for  which,  Recourfe  muft  be  had  to  Im- 
pulfion.  It  is  this  Light,  abforbed  by  the  Spe¬ 
culum,  and  by  Prifms  *,  and  fcattered  around, 
which  forms  the  Penumbra,  or  Shade,  that  fur- 
rounds  and  confufes  the  Image  which  pafles 
thro9  thefe  Glades  -,  and  it  is  in  order  to  extri¬ 
cate  the  Image  from  this  Confufion,  and  to  ren¬ 
der  it  more  diftinfl,  that  Diaphragms  *f  are  ap¬ 
plied  to  the  Glades  of  Teiefcopes,  and  black 
Paper  is  wrapped  round  Prifms,  when  we  make 
Experiments. 

Thefe  Phœnomena  proceed  from  two  Caufes, 

viz.  the  Reflection  of  Light  in  the  folid  Sub- 

Refrin-  fiance  of  the  Cryflal,  and  the  réfringent  Re- 
gent  Re 
fit&ion. 

by  the  Fluid  that  furrounds  the  Cryflal. 

Pores  in  Whatever  numerous  and  lirait  Pores  maybe 
the  Crybfuppofed  in  the  Cryflal,  the  Redexion,  which 
Light  buffers  on  the  Surface  of  Glais,  is  a  De- 
monflration  that  it  flrikes  againfl  its  Matter  in 
paffing  through  it,  and  that  it  differs  alfo  from 
the  Reflexions  in  the  In  fide  of  its  Subfiance. 
This  is  diffident,  in  Conjunction  with  the  Di- 
verdty  of  fmall  reflecting  Surfaces,  to  fcatter  a  , 
Part  of  thefe  Rays  in  the  Cryflal.  One  Portion  ! 
of  thefe  fcattered  Rays  will  remain  abforbed  and 
extinguifhed  in  the  Cryflal,  another  will  fly  off  : 

from 

*  A  Prifm  is  a  folid  triangular  Glafs. 

f  A  Diaphragm  here  is  a  Ring  of  Pap  r. 


‘fleftion^  that  is  to  fay,  the  Reflection  produced 
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from  every  Part  of  it,  and  Occafion  the  confu- ,  ^ Tj 

fed  Light  I  have  been  mentioning. 

By  fuppofing  an  Impulfe,round  a  Cube  of  Glafs,  ^aufe  of 

capable  of  repelling  Light,  that  can  have  kutberationof 
one  determinate  Force,  and  one  certain  Direc- Light, 
tion,  we  eafily  comprehend,  that  among  the 
Rays  which  have  palled  through  the  Cryftal, 
whether  diredtly,  or  after  fcattering  themfelves 
in  it,  and  which  have  a  natural  Tendency  to 
darting  from  it,  we  may  eafily  fuppofe,  I  fay, 
that  there  is  an  Infinity  of  them  too  feeble  to 
oret  the  better  of  the  furrounding  Impulfe.  In 
that  Cafe  this  Force  repels  thefe  Rays,  diffufes 
them  afrefh  in  the  Cryftal,  and  difpatches  them 
to  another  Surface,  which  they  will  pafs  thro’, 
if  their  Diredlion  is  not  fo  oblique,  but  that  by 
it  they  will  be  a  fécond  Time  repelled,  in 
cafe  their  Force  be  inferior  to  that  which  fur- 
rounds  them.  It  is  the  Realon  likewife  why 
thefe  Surfaces  repel  reciprocally  the  wandering 
Rays,  and  fcatter  them  partly  in  the  Cryftal, 
partly  in  the  neighbouring  Air.  Such  is  the 
Caufe  of  the  fmgular  Reverberation  of  this 
Light. 

The  Fluid  which  receives  thefe  Impreffions 
of  Light,  and  returns  thofe  reciprocal  Impul- 
fions,  is  elaftic.  Thefe  alternative  Sallies  of 
Light  muft  confequently  be  produced  by  Ac- 
ceftion  and  by  Vibrations,  as  Sir  Jfaac  Newton 
has  obferved.  Befides,  all  our  Philofophers 

H  4  hold. 
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■LiGKT^hdd,  that  Light  conflits  in  the  Vibrations  of 

Lightcon-^um'nous  Matter,  as  Sound  is  formed  by  the 
fids  in  Vi-- Vibration  of  the  Air.  So  that  Sir  Ifaac’s  Obfer- 

orations  or  •  r  ,  .  J 

luminous  vatlon  iCrves  only  to  give  ocular  Demonflration 

Matter,  of  the  moil  generally  received  Syftem. 

i  lie  great  Newton  was  feniible  of  all  thefe 
Consequences,  He  has  acknowledged  in  all 
Jnfuffici-  this  the  InfufEci'ency  of  his  Attraction.  He 
Attraction  mac*e  *  reparations  for  Experiments  in  Refe¬ 
rence  to  this  Subject,  which  he  had  not  Time 
to  execute.  Thofe  which  he  accomplifhed  gave 
him  an  Occafion  of  forming  a  Train  of  Ideas 
and  Conjectures  ;  where  one  finds  already  a 
Sub  tile ,  Æthereal ,  Matter,  which  fills  the  Hea¬ 
vens  and  the  Vacuum  of  the  Air-Pump,  and 
whole  Denfity,  Elasticity,  and  Vibrations  being 
greateft  at  the  Circumference,  but  lefs  towards 
the  Center  of  the  celeftial  Spheres,  impels  urge , 
and  prefis  Bodies  towards  this  Center,  and,  in 
fhort,  produce  that  famous  Gravitation ,  which 
is  no  longer  an  immaterial  Attraction,  and  the 
celebrated  Rejlettion  of  Light,  which  refults  no 
more  from  under  the  Vacuum.  It  is  very 
perceptible  by  thefe  Expreffions,  that  a  longer 
.Lue,  and  a  greater  Number  of  Experiments, 
would  have  rendered  Sir  Ifiaac  Newton  a  corn- 
paeat  Gartefiian .  He  fearched  fincerely  after 
Truth,  which  would  infallibly  have  conduced 
him  to  Impulfion,  and  its  Mechanifm, 

The 
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Light. 

Tdhe  Mechanifm  of  Impulsion  fubftituted 
in  the  Room  of  Attraction,  in  order 
to  explain  all  the  preceding  Fhœnomena. 

E  have  hitherto  fubftituted  Impulfion 
for  Attraction  -,  but  Impulfion  is  a  bare 
Term,  Shall  we  then  incur  the  Cenfure  fo 
juftly  imputed  to  the  Newtonian  Se£t  ?  It  is  an 
inconteftable  Point,  that  the  Impulfion  of  a  fur¬ 
rounding  Fluid  extends  itfelf  a  great  deal  better 
than  an  Attraction  that  is  immaterial  and  inherent 
in  Matter .  But  this  letter  is  ftill  no  ways  fatis- 
factory  to  a  true  Philofopher.  He  requires  Me¬ 
chanifm.  He  knows  very  well  that  a  Body  is 
incapable  of  being  moved  without  being  im¬ 
pelled  by  fome  other,  and,  confequently,  that 
all  Motion  is  caufed  by  Impulfion  -,  but  he 
would  fain  be  acquainted  with  what  particular 
Kind  of  Impulfion.  We  have  hitherto  talked 
of  the  Impulfion  of  a  furrounding  Fluid.  It 
is  an  eafy  Matter  to  conceive  that  all  Bodies 
are  encornpaffed  with  a  Fluid.  But  one  does 
not  difcern,  at  firft  Sight,  how  this  furrounding 
Fluid  can,  in  certain  Cafes,  impel  a  fmall  Body 
towards  one  of  greater  Bulk  :  It  is  this  Mecha¬ 
nifm  I  am  going  to  explain. 

A  folid  Body  differs  from  a  Fluid,  inafmuch Media 
as  the  former  is  compofed  of  Parts  that  have 
an  intimate  mutual  Contact  in  certain  Points,  f 
and  keep  one  another  reciprocally  in  a  State  of 

Inaction. 
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Light.  Xnadion.  A  Fluid  confifts  of  fmall  Parts, 
which,  on  the  contrary,  are  difunited  among 
themfelves,  and  in  continual  Motion.  This 
{  Motion,  which  conftitutes  a  Fluid,  I  call  an 
Motion,  Inteftine  Motion.  Fîe  whofe  Imagination  would 
what;  be  deterrnined  by  the  Senfes,  will  form  a  grofs 
Image,  tho?  natural  enough,  of  inteftine  Mo¬ 
tion,  from  that  of  Atoms  which  one  fees  flut¬ 
tering  up  and  down  in  a  Ray  of  the  Sun,  when 
It  penetrates  fingly  into  a  Room  fomewhat 
darkened  :  This  Motion  is  in  every  poffible 
Direction. 

A  like  Motion  being  fuppofed  in  Fluids,  it 
mull  be  allowed,  that  the  Bodies  they  furround 
are  of  Courfe  aded  upon,  in  all  the  Points  in 
Contact  with  them,  by  an  infinite  Number  of  little 
Impreflions,  refulting  from  their  agitated  Parti¬ 
cles.  Thele  Impreflions  conflitute  the  Principle 
on  which  Fluids  ad,  and  the  Bafis  of  the  Me- 
chanifm  of  almoft  all  Phyfical  Phœnomena. 

Force,  in  Force,  in  general,  is  the  Produd  of  theQuan- 
general.  bty  of  Matter,  and  its  Velocity,  or  the  Square 
of  its  Velocity.  So  that  all  the  adive  Force  of 
a  Fluid  depends  on  the  Quantity  of  its  inteftine 
Motion,  the  Number  of  agitated  Particles,  and 
their  Quantities.  But  without  Motion  all  other  j. 
Modifications  are  of  no  manner  of  Efficacy. 
Gun-powder  acquires  no  Force,  but  in  Propor¬ 
tion  to  the  Motion  that  is  communicated  to 
its  Principles  by  Fire. 
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Ethereal  Matter,  in  which  all  Bodies  float,  is  Light, 
furnifhed  with  all  the  Requifites  to  make  Ethereal 
a  powerful  Fluid,  viz.  fubtile,  numerous,  Matter, 
folid,  and  brifkly  agitated  Particles.  I  call,  in 
this  Place,  by  the  general  Name  of  Ethereal 
Matter,  all  the  Species  of  Matter  of  greater 
Subtilty  than  Air,  whatever  may  be  their  Num¬ 
ber  and  Diverflty.  Thefe  Principles,  thus  far, 
are  but  little  different  from  t hole  even  of  Sir 
Ifaac  Newton  *,  but  I  mean  the  Newton ,  form¬ 
ing  reafonable  Conjectures  on  the  Caufes  of  Ef¬ 
fects,  Newt  on ,  the  real  Naturalift,  and  not  a 
Man  confined  to  mere  Obfervations,  mere  Cal¬ 
culations. 

The  Ethereal  Matter,  T  have  been  fpeaking 
of,  penetrates  the  Pores  of  Bodies  in  lome  mea- 
fure  as  Light  penetrates  Glafs.  Now  Light, 
notwithftanding  this  Facility,  ever  ftrikes  upon 
the  glaffy  Surface,  as  is  demonftrated,  by  Am¬ 
ple  Reflexion.  It  meets  again  with  a  like  Im- 
preflion  againft  the  internal  Particles  of  Glafs, 
when  it  pierces  it  ;  and  it  is  owing  to  this  Im- 
preflion,  that  it  is  partly  abforbed  and  extin- 
guifhed  in  the  glaffy  Subftance,  and  that  of 
other  Bodies  -,  that  is  to  fay,  that  one  Part  of 
Light  is  there  deprived  of  its  Motion.  In  like 
manner,  aitho’  Ethereal  Matter  enters  without 
any  Obftrudtion  the  Pores  of  all  Bodies,  it  fuf- 
fers  neverthelefs  fome  Kind  of  Shock  againft 
all  the  Particles  of  Matter  of  which  a  Body  is 
compofed. 

One 
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One  may  draw  feveral  important  Confequences 
from  thefe  Principles  ;  but  I  am  obliged  to 
confine  myfelf  in  this  Place  to  fome  of  the 
molt  confiderable. 

Ethereal  Matter  meets  with  Shocks  in  corpo¬ 
real  Subftances.  Therefore  in  that  Cafe  it  mult 
neceflarily  abate  a  little  of  its  Motion,  and  of 
courfe  a  fmall  Matter  of  its  Force.  The  Parti¬ 
cles  of  this  Fluid  in  Contad  with  the  Surface  of 
the  Body,  undergo  the  fame  Imprefiions,  the 
fame  Diminutions  of  Motion  and  of  Force. 
This  Portion  of  Fluidity  confequently  has  lefs  of 
Adion  and  Energy,  than  the  Particles  that  are 
at  a  greater  Biftance  from  the  Body.  There¬ 
fore  the  Ethereal  Matter  that  funounds  the 
Body,  not  in  Contad  with  it,  has  more  of 
Adion  and  more  Force,  than  that  which  pene¬ 
trates  it,  and  holds  it  in  an  immediate  Contad. 
On  which  Account,  Matter  placed  between 
thefe  immediate  Particles  and  thofe  that 
are  more  exterior,  and  which  will  receive 
their  Shocks,  will  be  under  a  Necefiity  of  giv¬ 
ing  way  to  the  more  powerful  Imprefiions  of 
the  exterior  Particles,  and  will  be  impelled  by 
them  towards  the  Body,  where  the  Adion  of 
the  Fluid  is  in  a  lefs  Degree.  So  that  this  agi¬ 
tated  Matter  will  appear  attraded  by  the  Body, 
altho9  in  reality  it  be  impelled  by  the  Fluid  that 
fùrrounds  it. 
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This  Impulfion  will  ad  parallel  to  the  Per-  Light. 
pendicular  of  the  Surfaces  :  for  they  are  the  Sur- 
laces  themfelves  of  the  Body,  which  prevent Attra&ion 
the  Refinance  found  towards  the  Body,  andf?sparau' 
which  conftitutes  the  attradive  and  preparatory  Perpend i- 
Principle  of  Impulfion.  The  exterior  Columns cularofthe 

of  Air,  where  the  impulfive  Force  refides,  are 
likewife  parallel  to  thefe  Surfaces.  The  Impul¬ 
fion  therefore  is  itfelf  parallel  to  the  Surfaces, 
and  equal  in  all  the  Points  that  are  at  an  equal 
Diftance  from  the  Surfaces.  Therefore  a  Body 
entirely  fubjeded  to  fuch  an  Impulfe,  will  be  in  an 
Equilibrium  amidft  the  Forces  that  furround  it, 
according  to  the  Parallel  of  the  Surfaces.  It 
will  of  courfe  be  conduced  by  their  Impulfe, 
without  inclining  either  to  one  or  other  of  thefe 
Forces  fituated  in  the  plain  Parallel  to  the  Sur¬ 
faces  :  Confequently  this  Body  will  be  impelled 
perpendicularly  to  thefe  Surfaces. 

When  a  Ray  of  Light  falls  on  the  Surface  of  Accéléra- 
a  Cryftal,  it  is  found  placed  in  the  Column  of^on  op  . 
the  Ethereal  Fluid,  that  is  in  immediate  Con-cula^Rayl 
tad  with  the  Cryftal,  and  has  the  leaft  Force  of 
any,  as  we  have  feen.  This  Ray  therefore  is 
found  freed  from  all  the  fuperior  Force  of  the 
exterior  Columns  of  the  fame  Ethereal  Fluid,  to 
whole  Impulfe  it  muft  of  Confequence  more  or 
lefs  give  way,  towards  the  Perpendicular  whither 
this  Impulfe  tends,  and  accelerated  if  it  follows 
this  Diredion, 
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^Light.^  It  is  by  means  of  this  Mechanifm,  that  Lights 
which  feems  attradled  by  the  Glafs  to  which  it 
is  expofed,  is  actually  impelled  by  the  Fluid 
*fL? ht”  which  furrounds  this  Glafs  *.  It  is  by  this  Im- 
pulfe,  that  this  fame  Light  is  there  refradted,  or 
turned  from  its  Road,  when  it  pafTes  it  obliquely, 
as  we  have  feen.  It  has  alfo  been  obferved,  that 
the  Refradtion  is  by  no  means  made  in  the  Sub- 
fiance  of  the  Glafs,  but  that  the  Ray  is  broke 


Refra&ion  before  its  Entrance  into  this  Subftance  *,  that 

Rayentcrs^s  t0  at  Approach  °f  the  Surface,  or  in 
into  the  the  firft  Column  of  the  Fluid  which  furrounds 
Glafs.  jt>  jn  were  Right  refracted  in  the  glafTy 

Subfiance,  it  would  deferibe  a  Curve  ;  becaufe 
this  Refradtion  being  in  that  Cafe  made  fuccefs- 
fively  by  ail  the  Parts  of  this  Subfiance  which 
it  traverfes,  there  would  be  a  Neceflity  for  each 
of  thofe  fuccefiive  Parts  to  imprint  on  the  Ray 
its  fmall  particular  Refradtion  :  which  in  the 
whole  would  caufe  the  Ray  to  make  a  Series  of 
infinitely  fmall  Refradlions,  or  a  Train  of  infi¬ 
nitely  fmall  Angles,  and,  confequently,  a  Curve. 
Whereas  in  the  Suppofition  that  Refraction  is 
made  in  the  firft  Column  of  the  Ethereal 
Fluid  that  is  in  Contact  with  the  Surface  of  the 
Cryflal,  we  mud  conclude,  that  from  the 
Entrance  of  the  Ray  into  the  Pores  of  the 
Cryflal,  after  its  Refradtion,  it  follows  in  a  diredt 

Line, 
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Line,  the  Determination  given  it  in  this  firft  Light, 
Column. 

* 

But  why  does  Glafs  abforb  Light  rather  than 
any  other  Matter  ?  It  is  becaufe  Glafs  has  Pores 
precifely  formed  for  the  Admiflion  of  Light  % 


and  that  the  kind  of  Ethereal  Matter  which 
more  abundantly  penetrates  Cryftal  and  other 
tranfparent  Bodies,  is  alfo  that  which  is  more 
proportioned  for  its  Rencounter  with  luminous 
Matter. 

All  Bodies  in  general  have  their  attractive  All  Bodies 
Force,  inafmuch  as  they  are  all  penetrated  with  |^a^n  at" 
Ethereal  Matter,  and  furrounded  with  a  pow-  Force, 
erful  Fluid.  If  I  prefent  a  Curtain-Rod,  a 
Stick,  a  Straw,  to  a  dripping  of  Water 
falling  perpendicularly,  this  Water  will  deter¬ 
mine  itfelf  to  the  Body  I  prefent  to  it,  and 
will  glide  all  along  this  Body  at  a  conliderable 
Diftance  from  the  Perpendicular, 

The  other  Phœnomena  of  powerful  Attrac¬ 
tion,  as  that  of  the  Diamond,  Amber,  Sealing- 
Wax,  &c.  are  accounted  for  by  the  fame  Me- 
chanifm,  and  by  the  Proportion  we  affigned 
for  the  Refraction  of  Light.  All  the  Diffe¬ 
rences,  in  regard  of  thefe  Attractions,  confift  in 
the  Diverfity  of  Pores,  of  the  Kinds  of  Ethereal 
Matter,  and  of  the  Kinds  of  attractive,  or  rather 
impulfive  Matter,  which  is  looked  upon  as  at¬ 
tractive.  What  Body  is  there  that  is  not  now 
found  to  be  electrical,  or  attractive  ?  Friction  and 
Shocks  are  the  Means  of  rendering  a  Body  elec¬ 
trical  ; 
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Light,  trical  ;  becaufe  a  greater  Degree  of  Motion  is 
1  thereby  communicated  to  it,  and  confequently 

more  Force  to  the  Fluid  which  penetrates  and 
furrounds  it. 

In  fhort,  this  Impulfe  of  the  Columns  of 

the  Ethereal  Fluid  furrounding  folid  Bodies,  is 

not  only  the  Caufe  of  Refrabtion,  but  alfo  that 

of  all  the  Phœnomena  attributed  to  Sir  Ifaac 

Caufe  of  Newton's  Attraction.  The  very  Gravity  of 

tie ^oc^es’  Ebbing  and  Flowing  of  the  Sea,  the 

Phœno-  famous  Gravitation  of  Sir  Ifaac,  are  fo  many 

mena  of  Effebts  dependent  on  the  general  Principle  I 
Attraction  ?  ,  ..  ,  ,  ,  . 

nave  been  lightly  touching  on. 

The  fécond  important  Confequence  I  draw 
from  the  Shocks  of  Ethereal  Matter  againfl 
corporeal  Subftanccs,  is,  that  the  Effebts  refult- 
ing  from  it  are  in  a  direbt  Ratio  of  the  Quan¬ 
tity  ;  that  is  to  fay,  thefe  Effects  are  proportioned 
to  the  Bulk  of  Bodies,  like  thofe  of  Sir  Ifaac 
Newton's  Attraction.  For  Inftance,  Water 
loaded  with  Salt,  breaks  Light  more  than  a  very 
thin  limpid  Water.  A  Cryftal,  or  a  Diamond, 
caufes  a  greater  Refraction  of  Light  than  the 
moil  ponderous  Water  -,  becaufe  this  Cryftal  is 
a  greater  deal  heavier,  or  contains  a  much  larger 
Quantity  of  Matter,  than  a  like  Body  of  Water. 
This  is  the  Mechanifm  of  the  mo  ft  confide- 
rable  Refraction. 

As  all  the  Pores  of  Bodies  are  fupplied  with 
Ethereal  Matter,  there  is  not  a  fmgle  Particle  of 
a  corporeal  Subftance  that  is  not  in  Contabt 

with 
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with  this  Matter.  The  Effect  that  will  refult  Light. 
from  this  Contact,  will  therefore  be  proportioned 
to  the  Quantity  of  thefe  Particles.  The  Quan¬ 
tity  of  thefe  Particles,  is  what  conftitutes  the 
Gravity  of  a  Body.  Confequently  this  Ef 
fed  will  be  proportioned  to  the  Gravity  of 
Bodies. 

So  that  the  Xmpulfe,  or  Motion,  a  Body  will 
receive  by  the  Adion  of  the  Ethereal  Fluid, 
will  be  fo  much  the  more  confiderable,  the 
more  Subftance  that  Body  will  contain,  and  the 
greater  fhall  be  its  Gravity.  It  is  in  this  Pro¬ 
portion,  that  the  Adion  of  this  Fluid  produces 
the  Gravity  of  Bodies. 

In  like  manner,  the  Shocks  of  an  interior 
Fluid  againft  a  corporeal  Subftance,  where  it 
refides,  will  weaken  the  Adion  of  this  Fluid 
againft  this  Body,  in  Proportion  as  the  Number 
of  thefe  Shocks  fhall  be  more  or  lefs  confider- 
able.  Thefe  Shocks  are  proportioned  to  the 
Quantity  of  the  Subftance.  The  Diminution  of 
the  Force  of  the  interior  Fluid  will  be  therefore 
proportioned  likewife  to  the  Quantity.  But  the 
Superiority  of  the  exterior  Force  of  the  Ethereal 
Fluid,  is  by  fo  much  the  greater,  as  the  inte¬ 
rior  Fluid  is  weaker,  or  has  more  of  an  attrac¬ 
tive  Difpofition,  Confequently,  this  Impulfe, 
which  furrounds  Bodies,  is  ftill  proportioned  to 
this  Gravity. 
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._^!f  ÜTJ_»  ® y  means  Impuifion  acquires  ali  the  Àd- 

ïmpulfion  vantages  of  Newtonian  Attradion  ;  and  the  ter- 

no  Ways  ribie  Objedion  of  that  Philofopher  vaniflies* 
interior  to  ^ 

Attradion  w^°  pretends  to  demonftrate,  that  an  împulfe 


cannot  ad,  but  in  relation  to  the  Surfaces  % 
whilft  all  the  Phœnomena*  for  which  he  has  in¬ 
vented  Attradion,  difplay  themfelves  relatively 
to  the  refpedive  Bulks.  This  is  what  he  has 
tacked  to  his  Attradion  inherent  in  all  the 
Particles  of  Matter.  But  it  is  evident,  that 
Impulfe  has  the  fame  Advantages,  without  in¬ 
curring  the  Abfurdities  of  Attradion.  It  has* 
befides,  this  additional  Excellence,  that  it  ac¬ 
counts  for  a  greater  Number  of  Phœno- 


mena. 

The  general  Rule  we  have  juft  eftablifhed 
For  the  Attradion  of  Light,  proportioned  to 
the  Gravity  of  Bodies,  fuppofes  that  the  Parti¬ 
cles  which  compofe  the  Weight  of  Bodies,  are 
of  the  fame  Nature.  But,  if  this  Weight 
ihould  be  found  confifting  of  Particles  properer 
to  embarrafs  the  Motion  of  the  Ethereal  Mat¬ 
ter  comprehended  in  the  Body  ;  then  this  Mat¬ 
ter,  being  more  relaxed  and  weakened,  would 
occafion  a  greater  Superiority  of  the  exterior 
Columns,  and  confequendy  a  ftronger  Impulfe. 
This  Body  therefore  might,  with  a  lefs  Gravity, 
be  endued  with  as  great,  or  a  greater,  Degree 
of  Attradion,  than  another  of  more  Gravity. 
Now  this  is  adually  the  Cafe,  as  to  Matter 
compofed  of  Particles  in  Motion,  as  Fluids 

are. 
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àre,  bécaufe  thefe  Motions  produce  more  power- 
ful  and  more  frequent  Shocks  againit  the  Ethe¬ 
real  Matter,  which  penetrates  thefe  kinds  of 
Bodies.  For  Example,  Water,  tho5  of  lefs 
Gravity  by  a  great  deal  than  Cryftal,  refrabts 
Light  but  a  little  lefs  than  that  does.  Confe- 
quently,  Water,  in  regard  of  its  Denfity,  re¬ 
fracts  Rays  more  than  they  are  refrabted  by 
Cryftal.  . 

Among  Fluids,  thofe  which  are  furnifhed 
with  a  good  deal  of  Oil,  Sulphur,  and  volatile 
Particles,  are  capable  (till  of  a  {Longer  Refrac¬ 
tion  5  inafmuch  as  the  Ethereal  Matter  is  more 
Compact,  more  embaraifed  by  the  Parts  of  Sul¬ 
phur,  and  more  powerfully  agitated  by  the  vola-; 
tile  Particles  with  which  this  fulphurous  Matter 
is  penetrated.  It  is  the  Reafon  why  Spirit  of 
Wine  produces  a  Refration  as  ftrong  again  as 
that  which  refults  from  Water,  tho5  the  Denfity 
of  Water  be  far  more  confiderable. 

Were  there  folid  Bodies  compofed  of  Parts 
as  different  from  one  another,  as  thole  are  which 
conftitute  Water  and  Spirit  of  Wine,  we  ftiould 
find,  in  refpebt  of  them,  the  fame  Difference  of 
Refrabtion,  For  Inftance,  Amber,  of  much 
lefs  Denfity  than  Cryftal,  refrabts  more  flrongly 
than  Cryftal,  in  regard  to  its  Denfity  -,  bec'aufe 
Amber  conflits  likewife  of  a  Compofition  of 
Parts  proper  to  caufe  an  additional  Embaraffment 
to  the  Ethereal  Matter  which  penetrates  it. 

I  2  Another 
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Another  peculiar  Property  of  impulfive  At¬ 
traction,  which  I  fliall  alfo  endeavour  to  ex¬ 
plain,  is,  that  this  Attraction  is  increafed  not 
only  in  Proportion  to  the  Gravity  of  Bodies, 
but  fall  farther,  proportionality  to  the  Minutenefs 
of  ttoem,  A  (mail  Piece  of  Cryftal  attracts 
Light  more  forcibly  than  a  larger  :  The  Rea- 
ion  of  it  is  this. 

i  he  Attraction  on  the  Anvil  is  produced  by 
an  Impulie  of  the  icthereal  Fluid,  which  fur- 
rounds  corporeal  Surfaces.  This  impulfive 
Force  will  be  therefore  proportioned  to  thefe 
Surfaces.  Now  the  Proportion  of  Surfaces  is 
greater  in  fmall  Bodies,  or,  what  is  the  fame 
T  lung,  fmall  Bodies  have  more  Surfaces  in  re¬ 
gard  to  their  Bulk,  than  great  ones  have  in  re- 
fpeCt  to  theirs.  The  exterior  Columns  then  of 
the  Ethereal  Fluid,  where  the  impulfive  Force 
rendes,  will  have  a  greater  Extenfion,  more 
Points  of  ContaCt,  and,  confequendy,  more  In¬ 
fluence  over  fmall  Bodies,  than  over  large  ones. 
Therefore  the  pretended  Attraction  of  thefe 
fmall  Bodies  muft  neceflarily  be  ftronger,  than 
ti.at  of  the  Iaigc  ^  as  S 11  ijaac  JSfc'ivton  has  alfo 
obferved,  without  being  able  to  account  for 
it.  ! 

This  new  R.atio  of  Surfaces  does  not  at  all 
deftroy  that  of  the  Bulk  of  Bodies,  which  we 
have  been  eftablifhing.  That  of  Surfaces  is  de¬ 
rived  direCUy  from  the  Quantity  of  the  Impulfe, 
which  furrounds  the  Body,  or  from  the  intrinsic 

Value 
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Value  of  this  Impulfe.  The  Ratio  of  the  Light, 
Bulk  of  Bodies,  is  taken  indiredtly  from  the<^n^rW 
Impulfe  ;  but  dire&Iy  from  the  Weaknefs  of  the 
Fluid,  that  is  within  the  Body  ;  by  reafon  of 
which  Weaknefs,  the  Force  of  the  furroundina 
Impulfe  increafes  refpe&ively,  altho’  its  intrin- 
fic  Value  be  ever  the  fame. 

COLOURS. 

V 

COLOURS  are  either  Modifications,  or  The  Na- 
a&ual  Parts  of  Light.  They  are  Modifi -  of 

cations  of  Light  according  to  the  Cartefians^  according 
who  hold,  that  the  Diverfity  of  Colours  depends t0  Des 
on  the  manner  of  Light's  being  refle&ed  by  cor- 
poreal  Subftances.  They  are  Parts  of  Light, 
according  to  the  Dodlrine  of  Sir  Ifaac  Newton  ;  According 
who  imagines  that  Light,  or  white,  is  a  Com-  toSirf^r 
pofition  of  feven  Sorts  of  Rays,  viz.  red Juewtortm 
orange,  yellow,  green,  blue,  indigo,  and  vio¬ 
let  :  and  that  thefe  Rays,  or  Globules,  the 
Principles  of  the  feven  Original  Colours,  are 
.inalterable.  So  that,  according  to  him,  each 
Colour  is  infeparably  attached  to  each  of  thefe 
Species  of  Rays.  And  a  Body  is  Filed  red, 
vhen  it  reflects  red  Rays  or  Globules,  and  when 
t  abforbs,  or  extinguifhes,  others.  It  is  called 
due,  when  it  folely  rede&s  blue  Rays,  or  at 
eaft  blue  Rays  in  greater  Number  than  all  the 
•eft  ;  and  fo  of  other  Colours.  In  fhort,  a 
3ody  appears  white,  when  it  reflects  all  the  feven 

X  3  Kinds 
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Colours.  Kinds  of  Rays  at  once.  If,  on  the  contrary, 
a  Body  abforbs  and  extinguifhes  almoft  all  the 
Rays,  it  is  termed  black  ^  if  it  gives  free  Ad- 
miffion  to  the  greatefl  Part  of  the  Rays,  it  re¬ 
ceives  the  Appellation  of  tranfparent  :  if  it  per¬ 
mits  none  to  enter  it,  without  extinguifhing  one 
Part,  and  refleding  the  other,  it  is  named  an 
opaque  Body. 

VV  e  have  feen  how  Rays  are  refleded  from 
under  a  Body  ^  how  they  pafs  thro9  it  ;  how 
they  are  there  refracted.  The  Extinction  of 
Rays  is  a  Compound  of  all  thefe  Effeds.  A 
Ray  is  extinguifhed  in  a  Body,  when  it  pene- 
traies  it  id  as  to  be  refraded  in  feveral  different 
Oh: co  in  the  heterogeneous  Subfiances  that 
con'  _  ■  îie  ail  opaque  Bodies  ;  to  be  refleded  in 
the  hollow  Pores  of  thefe  Bodies,  and  there  at 
lafl  to  lofe  its  Motion.  A  Ray  paffes  acrofs  a 
Body,  when  this  Body  is  fo  thin,  that  it  is  not 
of  fufficient  Subfiance  to  flop  it  in  its  Pores, 
there  to  refrad,  refled,  and  extinguifh  it* 
Such  is  Ifinglafs,  thin  Horn,  &c.  A  Body,, 
tho5  of  Denlity,  is  neverthelefs  tranfparent, 
when  it  has  Pores  every  way  difpofed  for  the 
PaiTage  of  Light.  Of  this  Nature  is  Water, 
Cryflal,  &c. 

Caufe  of  Sir  1/aac  Newton  fays,  that  a  red  Body  is 
*re P\]ourthat  which  refleds  red  Rays.  In  the  mean 
wiiile  a  red  Giais  appears  inch,  not  only  at 
the  Point  of  Refledion  ;  but  likewife  in  its 
tranfparent  Parts,  and  even  colours,  the  Objeds 

with 
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with  red,  that  are  behind  it.  We  ought  then  to  Colours, 
fay,  that  red  Glafs  extinguishes  all  other  kinds 
pf  Rays,  and  that  it  reflects,  and  allows  a  Pa? 
fiage  only  to,  red  Rays. 

But,  according  to  this  Principle,  if  I  put  two 
Glalîes  together,  one  blue  and  the  other  yellow, 

1  ought  not  to  find  behind  them  any  Colour  at 
all.  For  the  blue  Glafs,  which  I  luppofe  be- 
fore,  will  have  extinguifhed  all  the  Rays,  ex? 
cept  the  blue  \  and  the  yellow  Glafs  behind  will 
in  its  Turn  extinguifh  the  blue.  So  that  thçre 
will  not  be  a  Single  Ray  behind,  and,  conie- 
quently,  all  will  be  black.  I  am  taught  never- 
thelefs  by  Experience,  that  thefe  two  Glaiies 
thus  joined,  refledt  on  their  back  Part  a  green 
Colour,  compofed  of  two  others,  blue  and  yel¬ 
low.  Confequently,  thefe  Gîafïes  do  not  extin¬ 
guifh  every  kind  of  Ray,  that  is  not  of  their 
own  Colour.  Whence  we  fee,  that  this  Syftem, 
tho*  very  fatisfaftory  and  almoft  univerfally 
received,  is  not  however  without  its  Diffi¬ 
culties. 

Therefore,  when  we  talk  of  a  red  Ray,  we. 
do  not  mean  that  this  Ray  is  actually  co¬ 
loured  with  red  ^  but  only,  that  this  kind  of 
Globule  is  made  in  a  manner  proper  to  excite 
in  our  Eyes  the  Senfation  of  a  red  Colour.  In 
a  Word,  this  Ray  is  not  red,  but  the  Agent  or 
Caufe  of  the  Senfation  of  Red. 

The  Followers  of  Sir  Ifaac  Newton ,  if  we 
may  believe  them,  tell  us,  that  this  Sentiment  is 

I  4  not 
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^oW^not  a  Syftem,  but  a  natural  Hiftory  of  Colours  : 
wherein  Sir  Ifaac* s  Imagination  has  had  no  other 
Part*  than  the  Invention  of  Experiments  proper 
to  demonilrate  thefe  Properties  of  Light  :  That 
ne  has  no  where  aflerted,  that  Light  or  a  white 
Kay  was  compofed  of  the  Principles,  or  feven 
primitive  unalterable  Colours  ;  that  when  he  had 
divided  by  the  Prifm  a  Ray  into  feven  Colours, 
and  having  put  each  of  thefe  Rays  to  the 
fame  Proof,  he  was  convinced,  that  thefe  pri¬ 
mitive  Rays  were  indivifible,  unalterable,  and, 
confequently,  the  Principles  of  Light  and  of  all 
Colours  :  In  the  fame  manner  as  Anatomifts 
regard  the  fimple  Fibre  as  the  Element  of  all  the 
Parts  oi  our  Compofition  ;  becaufe  this  Fibre  is 
the  ultimate  Term  oi  their  Diffedtions. 

The  Infiniment  Sir  Ifaac  Newton  made  Ufe 
of  to  difled  Light  is  the  Prifm  ;  and  the  diffe¬ 
rent  Refrangibility  of  Rays  is  a  Sort  of  cellular 
1  exture,  or  Interftice,  which  conduced  him  to 
diftinguilh  each  of  thefe  Species  of  Rays. 

Ex  peri-  Let  a  Ray  of  the  Sun  enter  a  dark  Room  ;  re- 

sw'i/aal  ceive  k  uPon  3  Prifm-  It  will  refraft,  and  give 
Newton  on  Y  o'-’-  at  the  lower  End  of  the  Room  an  oblong 
nut-  Image,  P,  1.  fig.  j,  PI,  IV.  made  up  of  i 
ieven  Rings  of  Colours  of  great  Beauty  ;  to  wit,  1 
(beginning  from  below)  a  red  Ring,  an  orange- 

coioured,  a  yellow,  a  green,  a  blue,  an  indigo, 

and  a  violet. 

In  the  mean  while  the  Ray  of  the  Sun  you 
receive  upon  the  Prifm  is  a  white  gilt.  And  if 

you 
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you  receive  it  a  fécond  Time  on  its  Exit,  from  Colours, 
the  Prifm  and  intirely  againft  the  Prifm,  that  is-^^1- 
to  fay,  previoufly  to  its  Divifion,  you  will  find 
it  ftill  very  white.  Even  when  it  is  divided  into 
feven  Colours,  if  you  receive  it  upon  a  Lens, 

M,  N,  fig.  2,  and  put  a  Piece  of  Paper  to  the 
Focus  G  of  the  Lens,  in  order  to  receive  all 
thefe  Rays  centered  in  a  Angle  one,  you  will 
farther  difcover  this  Ray  to  be  altogether  white. 

In  £,  and  r,  e,  you  have  the  feven  Colours  ; 
but  in  £,  they  are  in  a  reverfed  Order,  by  rea- 
fon  of  the  Increafe  of  the  Rays  produced  by  the 
Lens. 

If  you  intercept  any  one  of  the  feven  Colours, 
whether  in  X,  Y,  here,  or  in  J,  e ,  there,  of 
the  Lens  with  the  Teeth  of  a  large  Comb  X, 

Y,  or  any  other  Body,  the  white  or  intire  Ray 
G  will  ceafe  to  be  white,  and  will  be  of  the 
Colour  compofed  of  the  Rays  that  are  fuffered 
to  pafis.  For  Example,  if  one  intercepts  the 
violet  Colour,  the  purple,  the  blue,  and  the 
green,  the  remaining  Colours,  viz.  the  yellow, 
the  orange,  and  the  red,  will  produce  in  the 
Focus  G  of  the  Lens,  a  Ray  intirely  of  an  orange 
Colour.  If  the  red  and  the  violet  are  inter¬ 
cepted,  the  whole  Ray  G  will  become  a  fort  of 
green.  When  thefe  intercepted  Rays  are  per¬ 
mitted  to  pafs,  the  white  is  immediately  re-efta- 
blifhed.  Light  or  the  white  Ray  is  therefore 
an  Affemblage  or  Collection  of  the  feven  co¬ 
loured 
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.^Co^oars.^  !onred  Raysr  blended  together  in  a  juiî:  Pro¬ 
portion. 

ii  the  Comb  X,  Y,  be  gently  palled  before, 
thele  Colours,  one  diftinguhnes  fucceffively  all 
the  Changes  of  the  Colours,  that  are  thus  com¬ 
bined.  If  you  pafs  it  haftily,  there  appears 
only  white  ;  in  the  fame  manner  as  live  Char¬ 


coal^  when  fwung  around,  exhibits  but  a  Circle 
of  Light  ;  becaufe  all  the  Impreffions  are  made 
almoft  at  once.  The  Senfation  of  Whitenefs  is 
therefore  the  Affemblage  likewife  of  the  feven 
primitive  Impreffions.  In  ffiort,  Sir  Ifaac 
Newton,  to  leave  no  Hone  unturned  in  order  to 
demonftrate  this  Truth,  has  copied  Nature  her- 

in  compofing  a  white  Powder  with  original 
Colours  mixed  in  a  certain  Proportion. 

The  firft  Experiment  of  this  Fhilofo- 
pher  *,  by  which  a  Ray  is  divided  with  the 
Prifm  into  feven  Colours,  is  by  no  means  a 
new  one,  tho  it  is  the  Balls  of  his  grand 
Work  :  but  thofe,  who  made  it  before  him, 
were  not  apprized  of  its  Confequences,  acquiefe  » 
mg  in  this  Angle  Experiment,  which  he  multiplied 
and  varied  in  a  thoufand  and  a  thoufand  diffe¬ 
rent  Shapes  during  the  Space  of  thirty  Years. 

One  ought  to  obferve  attentively,  that,  ac-  j 
cordmg  to  the  Rules  of  Optics,  the  Ray,  which 
lS  refradled  in  the  Prifm,  and  tends  to  form  the 
coloured  Image  P,  T,  muff  not  paint  this 
Image  agreeably  to  its  a&ual  Height.  The  twa 

Rays, 

*  Jt  is  third  Experiment  of  his  Book. 
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Rays  H,  I,  which  quit  the  Prifro,  are  parallel, 
are  equally  inclined  to  the  Surface  of  the  Prifm, 
and  have  the  fame  Perpendicular.  Therefore 
they  are  fubjedled  to  an  equal  Refradiion  on 
palling  from  the  glais  Medium  to  Air  ;  and* 
confequently,  muft  continue  to  be  parallel  quite 
to  the  Image  P,  T,  and  of  courfe  reduced  in 
the  Space,  T,  t. 

All  that  I  have  faid  would  be  a  neceffary 
Confequence,  were  Light  a  fimple  Subftance, 
whofe  Parts  were  all  of  the  fame  Nature,  and 
fubjedted  to  the  fame  Laws  of  Refraction,  as 
was  the  eflablifhed  Opinion  before  Sir  Ifaac 
Newton.  But  the  Experiment  of  the  Prifm,  all 
fimple  as  it  is,  is  a  Demonftration,  that  there 
are  no  other  than  original  Rays,  to  wdt,  red, 
orange  coloured,  &.c,  which  follow  thefe  known 
Laws,  and  that  all  other  Rays  are  fubjedt  to  a 
greater  Refradtion,  or  are  more  refrangible  j 
becaufe  they  are  more  feeble,  and  give  way 
more  to  the  Impulfe  we  have  been  fpeaking  of.. 
This  Experiment  concerning  Refledtion,  proves 
then,  that  Light  is  made  up  of  different  Kinds 
of  Rays  differently  refrangible. 

Another  Experiment,  fimpler  indeed,  which 
I  made  accidentally,  and  which  fince  I  have 
met  with  elfewhere,  feems  to  point  out  more 
evidently  the  fame  Truth. 

Thro5  a  Hole  As  Fig.  3.  PI.  IV.  fufficiently 
large,  made  in  the  Window-Shutter  of  a  Room, 
dark,  or  not  dark,  let  pafs  a  Ray  of  the  Sun 
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rs^in  order  to  receive  it  on  the  Angle  of  the 
Prifm  B,  in  fuch  a  manner,  that  this  Angle  di¬ 
vides  the  Ray  into  two  equal  Parts.  Each 
Moiety  of  this  Ray,  falling  upon  the  oppofite 
Surfaces  will  produce  a  coloured  Image  CD,  c  d, 
every  red  Ray  of  which  C,  c,  will  be  fituated 
on  the  Side  of  the  Axis  ABF  of  the  intire  Ray, 
or  towards  the  Perpendicular  ^  whilft  the  other 
Colours  will  be  at  a  Diftance,  fo  that  the  vio¬ 
let  Colour  will  be  at  D,  d  5  and  that,  becaufe 
the  red  Rays  of  each  Moiety  of  the  intire  Ray, 
having  more  Force,  yields  in  a  lefs  Degree  to 
the  furrounding  Impulfe,  and  paffes  in  a  di- 
reéfer  Line,  and,  confequently,  nearer  the  Per¬ 
pendicular,  and  the  Axis  of  the  total  Ray. 

But  the  feven  Rays  rendered  by  the  Prifm, 
are  they  actually  the  unalterable  Principles  of 
Light  and  Colours  ?  Are  they  not  divifible  into 
a  greater  Number  ?  Cannot  one  make  them  lefs 
compounded?  For  Example,  green,  is  it  not 
compounded  of  blue  and  yellow  ? 

The  Anfwer  to  thefe  Queries  is  fupplied  by 
*ew  Experiments. . 

Make  a  very  fmall  round  Hole  F,  Fig.  1,  PI. 
V.  thro’  the  Window-Shutter  of  a  dark  Room. 
Ten  or  twelve  Feet  from  this  Hole  receive  a 
Ray  upon  a  Lens  MN,  with  ten  or  twelve  Feet 
of  Focus.  Receive  this  refracted  Ray  upon 
Paper  I,  placed  at  the  Focus  of  the  Lens. 
Immediately  next  to  the  Lens  put  a  Prifm  ABC, 
which  refrafts  the  Light  in  p  t  j  and  you  will 

have 
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Jaave  in  this  Image  your  feven  primitive  Colours  Colours, 
in  as  many  Circles,  feparated  very  diftind  from  * 
one  another. 

Receive  this  Image  on  a  black  Pafteboard 
pierced  on  purpofe  to  let  pafs  each  of  thefe  Cir¬ 
cles  of  original  Rays.  Refrad  a-new  each  of 
thefe  Rays  behind  the  Pafteboard  ;  and  receive 
this  frefh  Refradion  upon  a  white  Pafteboard 
placed  two  or  three  Feet  from  ,  the  Prifm.  You 
will  find  that  this  Circle  changes  neither  its  Fi¬ 
gure,  nor  its  Colour  ;  that  it  is  capable  of  no 
farther  Divifibility,  but  is  abfolutely  unalterable, 
how  numerous  foever  the  Refradions  may  be  to 
which  you  expofe  it.  It  is  unchangeable  both 
in  regard  of  Figure  and  Colour,  becaufe  each 
of  thefe  Circles  conflits  of  Rays  of  the  fame  Na¬ 
ture,  of  the  fame  Colour,  of  the  fame  Refran- 
bility,  and  which  conflantly  preferve  the  perfed 
Parallelifm  afcribed  to  univerfal  Light  before 
Sir  Ifaac  Newton's  Time. 

Pufh  ftill  farther  the  Proof  of  thefe  fimple 
Rays.  Inltead  of  receiving  them  upon  a  white 
Pafteboard,  receive  them  upon  coloured  Glafles. 

You  will  find  them  pafs  acrofs  thefe  Glafles 
without  the  leaft  Alteration  of  their  Colours  : 
that  is  to  fay,  a  blue  Ray,  which  ftiall  pafs  thro’ 
a  red  Glafs,  will  ftill  be  blue  behind  this  Glafs  -9 
a  red  Ray  will  ftill  be  red  behind  a  yellow 
Glafs,  and  fo  of  the  reft  :  becaufe  thefe  Rays 
being  fimple  and  immutable,  thefe  G  Mes  muft 
either  totally  extinguifh  them,  or  let  them  pafs 

fuch 
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Colours,  fuch  as  they  are.  Now  thefe  folar  and  primF 
v-wtive  Rays  have  too  much  Vigour  and  Vivacity 
to  become  extindb  in  a  Glafs. 

He  Aiould  therefore  have  thus  differed 
Light  even  to  its  ultimate  Rays,  to  come  at  its 
Ample  and  unchangeable  Parts. 

But  is  not  the  green  Ray  or  Circle  compofed 
of  blue  and  yellow  Rays  ?  No.  For  Aril,  in 
order  to  a  Mixture  of  this  kfnd3  the  yellow 
Circle  and  the  blue  Circle  ought  to  join  and  be 
confounded  with  the  green.  Now  thefe  three 
Circles  are  diftindt  and  feparated.  Secondly, 
form  two  Images  of  coloured  Circles  in  the 
fame  Room.  Let  the  yellow  Ray  of  one  of 
the  Images,  and  the  blue  Ray  of  the  other,  pafs 
a-crofs  a  Pafteboard.  With  Prifms  placed  be¬ 
hind  thefe  Pafteboards  make  both  thefe  Rays 
fall  upon  the  fame  Point,  and  they  will  produce 
no  more  than  a  green  Circle.  Obferve  this 
compounded  greeh  Circle  a-crofs  a  Prifm, 
which  appears  oblong  ;  while  the  Ample  green 
Circle  of  the  feven  Circles,  feen  acrofs  the 
Prifm,  feems  exadfly  round.  The  Reafon  why 
the  green  Circle,  compofed  of  a  blue  and  of  a 
yellow  one,  appears  oblong,  is,  becaufe  it  is 
not  Ample,  but  formed  of  two  Rays  that  have 
different  Degrees  of  Refrangibility.  The  green 
Circle  of  the  coloured  Image  feems  perfectly 
round,  becaufe  it  conflits  of  Ample  Rays,  Rays 
that  are  original.  Thirdly,  the  green  Circle  of 
the  coloured  Image  is  not  compofed  of  a  Portion 

of 
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of  blue  Rays,  and  a  Portion  of  yellow,  is  fo  Colours, 
evident,  that  if  in  the  PafTage  of  the  Rays  of'^,v^ 
the  Prifm  you  intercept  either  a  blue  Ray,  or 
a  yellow,  or  both  the  Rays  together,  as  we 
have  feen  Fig.  2.  of  Plate  IV.  the  green 
Circle  exifts  in  all  Refpe&s  the  fame.  It 
has  therefore  nothing  of  thefe  collateral  Rays, 
and  is  of  Courfe  a  fimple  and  an  original 
Ray. 

Conceive  then  that  a  Ray  of  the  Sun,  or  of 
circular  JLight  is  an  AiTemblage  of  coloured 
Circles  confufed  together.  Suppofe  for  a  Mo; 
ment  that  this  circular  Ray  is  a  Colleélion  of 
feven  Counters  placed  one  upon  another,  the 
fir  ft  or  which  is  red,  the  fécond  orange- 
coloured,  the  third  yellow,  the  fourth  green, 
the  fifth  blue,  the  fixth  of  an  indigo  Colour^ 
and  the  feventh  of  a  violet.  Now,  in  making 
this  Cohesion  of  coloured  Rays  pafs  by  the 
Prifm  of  the  firft  Experiment,  it  is  juft  as  if 
you  threw  your  Parcel  of  Counters  on  a  Table 
in  order  to  tell  them,  or  fhew  them  feparately, 
partly,  at  leaft,  as  in  Fig.  2,  PI.  V,  when  each 
of  the  Colours  will  be  very  diftinft. 

But  in  this  firft  Experiment  your  coloured 
Counters  are  large,  and  not  fufficiently  extended. 

They  advance  befides  a  little  one  upon  another  ; 
and  become  confufed  at  their  Extremities. 

Thefe  Extremities  therefore  form  Mixtures  and 
3  Compofition  of  Colours. 


In 
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Colours.  In  the  laft  Experiment,  Fig.  i.  PJ.  V.  the 
Diameter  of  the  Counters  is  diminifhed  by  the 
Smallnefs  of  the  Ray,  and  the  fame  Extenfion 
is  preferved  along  the  whole  Row  of  thefe 
Counters,  whofe  Centers  are  equally  diftant 
from  one  another,  as  in  Fig.  3.  becaufe  the 
Refra&ion  is  the  fame.  So  that  the  feven  co¬ 
loured  Counters  are  no  more  in  Contadf,  but 
feparated  and  detached  one  from  the  other. 
Each  Counter  and  the  Colour  it  difplays  is 
perfectly  fingle  and  uncompounded,  as  in  Fig. 
3,  and  Fig.  1.  x  .  } 

Doubts  All  I  have  been  faying  in  relation  to  Colours, 

concern-  Js  the  pure  Dodtrine  of  Sir  Ifaac  Newton  ;  and 
mg  the  T  1  •  1  .  ,  .  _ 

Newto-  1  leave  it  to  him  to  warrant  his  own  Experi- 

man  Sy-  ments.  For  I  aver,  that,  how  exadl  foever  I 
have  been  in  the  Execution  of  his  Procefîes,  I 
could  never  feparate  the  feven  Circles  of  Co¬ 
lours  of  his  eleventh  Experiment,  in  the  man¬ 
ner  they  are  expreifed  in  the  firil  Figure  of  Plate 
V.  It  was  notwithftanding  what  I  particularly 
wiflied  to  fucceed  in,  becaufe  I  looked  upon  it  as 
the  fundamental  Experiment  of  the  Newtonian 
Syftem.  In  order  to  accompliffi  this  Point,  after 
having  feveral  Times  repeated  the  Experiment 
and  (till  failed  in  it,  I  had  the  Prefumption  to 
aim  at  improving  on  even  Sir  Ifaac  himfelf. 
According  to  the  Principle  adopted  by  this  Phi- 
lofopher,  faid  I  to  myfelf,  to  make  a  regular 
Divifion  of  the  feven  Colours,  there  is  no  Diffi¬ 
culty  5 
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culty  ;  but  to  receive  a  very  ftrait  Ray  on  a  Colours. 
Prifm,  that  will  refrad  and  fcatter  this  Ray  to'  *  J 
a  great  Degree,  according  to  the  Length  of  the 
coloured  Image.  Now  a  Prifm  with  concave 
Surfaces,  ought  to  give  the  feven  coloured 
Counters  at  a  confiderable  Diftance  from  each 
other  :  For  it  is  the  Property  of  concave  Glaffes 
to  fcatter  the  Rays.  I  therefore  procured  a 
Prifm  to  be  made  with  concave  Surfaces,  and 
feveral  others  with  different  Angles,  all  folid, 
and  of  the  fineft  Glafs  of  the  famous  Manufac¬ 
ture  of  St.  Gobin  in  Picardy.  They  were  formed 
under  the  Infpedtion  of  Monf.  Bertiieres,  a 
Gentleman  well  verfed  in  natural  Philofophy, 
and  my  particular  Friend.  All  this  Apparatus 
did  not  by  a  great  deal  anfwer  my  Hopes.  The 
Separation  of  the  feven  coloured  Circles  has  Hill 
remained  with  me  the  grand  Work. 

I  have  feen  fince,  that  the  moft  celebrated 
Profeffors  of  Sir  Ifaac  Newton's  Principles,  fuch 
as  Monf.  de  V oltaire,  and  Naturalifts  the  moft 
dextrous  at  his  Experiments,  fuch  as  the  Abbe 
Nolet  :  Neither  the  one  nor  the  other  of  them 
was  happier  in  this  Refped  than  myfelf.  I  was 
not  mfenfible  befides,  that  Monf.  Mariette  too, 
fo  well  acquainted  with  Experiments,  had  by 
no  means  fucceeded  in  the  Separation  of  the 
feven  Newtonian  Colours  ;  but  had  refuted!;  by 
other  Experiments,  the  Syftem  of  the  Englijh 
Philofopher  relating  to  coloured  and  unalterable 

K  ■  Rays  *, 
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Colours.  Rays  *.  Monf.  Dufay ,  the  late  Lofs  of  whom 
the  Republic  of  Letters  exceedingly  regrets» 
who  fo  clofely  applied  himfelf  to  Experiments  on 
Light,  did  not  at  all  feem  fuccefsful  in  this  parti¬ 
cular  one.  For  in  adopting  the  Newtonian  primi¬ 
tive  Colours,  he  has  reduced  them  to  three,  red, 
yellow,  and  blue,  of  which  he  compounds  the 
other  four  ;  which  is  a  Demonftration  that  he 
made  no  diftind  Separation  of  the  feven  coloured 
Circles. 

But  there  were  two  Circumftances  that  ef¬ 
fectually  difcouraged  me  in  my  Enterprife. 
Firft,  the  Principle  on  which  Sir  Ifaac  Newton 
founded  his  Experiment,  is  demonftratively 
falfe  in  Fad.  This  Principle  is,  that  a  very 
fixait  Ray,  refraded  by  the  Prifm,  gives  a  co¬ 
loured  Image,  as  long  and  as  extended,  as  that 
given  by  a  large  Ray  ;  and  that  the  Centers  of 
coloured  Circles  remain  at  the  fame  Diftance  in 
both  Cafes  ■f .  Now  it  is  evident,  on  the  con¬ 
trary,  from  the  Experiment  I  have  made  a  hun¬ 
dred  Times,  that  the  ftraiter  a  Ray  is,  that  is  to 
fay,  the  fmalle.r  the  Hole  is,  that  is  made  in 
the  Window-Shutter  of  a  darkened  Chamber, 
the  fmaller  likewife  and  fhorter  is  the  coloured 
Image,  and  the  more  the  Centers  of  the  Circles 
approach  one  another.  The  Confufion  therefore 
of  the  Circles  ought  to  be  the  fame  in  all  the 
kinds  of  large  and  fixait  Rays.  Secondly,  even 

the 
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the  Figure  by  which  Sir  Ifaac  Newton  exprefies 
this  Experiment,  gives  rife  to  Sufpicions.  He 
every  where  reckons  feven  primitive  Colours, 
and  in  this  Figure  he  exhibits  only  five  Circles  : 
Are  all  thefe  Things  regular  in  a  Man  that  ac¬ 
tually  faw  the  feven  Colours  in  leven  diftinCt 
Circles  ?  Could  the  great  Newton  give  us  à 
Conje&ure  for  an  Experiment,  he  who  was  fo 
referved  in  regard  of  Conjectures  ?  Thirty 
Years  Exercife  in  a  dark  Chamber  ought  to 
have  rendered  him  more  dextrous  at  thefe  Ex¬ 
periments  than  any  body  elfe  ♦,  efpecially,  as 
he  was  abundantly  fupplied  with  Inftruments, 
and  all  other  Requifites  for  the  carrying  them 
on. 

His  Principle  is  what  embarraffes  me  the 
molt.  But  thos  in  Rigour  he  be  contradicted 
by  Experience,  and  a  narrow  Ray  forms  a  flhort 
Image,  perhaps  this  Image  is  {till  more  extend¬ 
ed,  in  relation  to  its  Ray,  than  is  the  Image  of  a 
broad  Ray  ;  by  which  means  the  coloured  Cir¬ 
cles  of  a  fmall  Image  become  a  little  more  dif- 
tinCt,  at  lealt,  than  thofe  of  the  large  one.  In¬ 
deed  one  cannot  be  too  referved,  when  the  Cafe 
tends  to  the  Condemnation  of  fo  extraordinary 
a  Man  as  Sir  Ifaac  Newton ,  in  what  he  has 
!  given  in  the  fineft  and  molt  convincing  manner. 

.  His  Experiment  is  real,  if  it  has  fucceeded  but 
)  once.  I  wifh  that  fome  great  Mailers  in  Ex- 
[  perimental  Philofophy,  fuch  as  the  Abbé  Nolet , 
would  fet  themfelves  about  refolving  this  grand 

K  2.  Problem • 
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Colours.  Problem.  It  would  give  me  no  fmall  Pleafure 
to  bear  Witnefs  of  any  one  Inftance  of  Succefs  ; 
after  which  I  fhould  look  upon  the  Syftem  of 
Colours  to  be  fixed  even  to  a  Demonftration. 

Altho*  the  Circumftances  I  have  been  relating, 
fuggeft  fome  doubt,  whether  the  Number  of 
primitive  Colours  be  precifely  feven,  they  do  no 
manner  of  Injury  to  the  Syftem  of  primitive  and 
unalterable  Colours  in  general.  One  may  admit 
them  without  counting  them,  and  that  even  in 
lefs  Number  than  feven,  as  Monf.  Dufay  has 
done. 

But  there  is  farther  a  Se£f  of  Naturalifts, 
that  are  neither  of  one  or  the  other  of  thefe 
Parties,  but  imagine,  with  Defcartesy  that 
Colours  are  the  Modifications  of  a  Matter 
perfectly  equal,  and  intirely  uniform,  and  that 
the  Colours  of  the  Prifm  are  only  Illufions  of 
Refra&ion.  Thefe  laft  are  not  aware,  that  it 
is  demonftrated  by  the  Prifm,  that  Light  is 
cornpofed  of  Rays  differently  refrangible.  Per¬ 
haps  they  may  alledge,  that  the  fcattering  of 
a  Ray  that  produces  a  coloured  Image,  happens 
purely,  inafmuch  as  the  upper  fide  K,  K,  K, 
of  the  Ray  which  falls  obliquely  on  the  Prifm, 
Fig.  1 .  Plate  IV.  and  departs  from  the  fame,  is 
nearer  the  Surface  of  the  Prifm,  than  the  lower 
Side  L,  L,  L  ;  and  that  by  this  Situation  the 
upper  Side  is  more  expofed  to  the  Attra&ion  of 
this  Surface,  and  to  the  Refra&ion  it  produces  : 
and  that  therefore  this  upper  Side,  K,  K,  K, 

being 
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being  more  refrabted  than  the  lower  L,  L,  L,  Colours, 
the  total  Ray  ought  to  become  divergent,  and V  vr~,uJ 
to  be  lengthened  in  the  Figure  obfervable  in  the 
coloured  Image,  tho’  all  the  Parts  of  it  are 
equally  refrangible.  But  let  us  return  to  the 
Newtonian  Sydem. 

We  faw  above,  that,  according  to  the  Eng-  Sir  Ifaac 
lijh  Philofopher,  the  feven  primitive  Rays  are^0^/^ha£ 
unequally  refrangible  -,  and  that  it  is  this  unequal  the  moil 
Refrangibility  which  diflebts  them,  and  ranges 
each  in  its  proper  Clafs,  and  Circle  of  the  fame  are  alfo 
Nature,  from  red,  which  is  the  lead:  refrangible, 
to  the  violet-coloured,  which  is  the  molt  fuf- 
ceptible  of  Refraction.  Sir  Ifaac  Newton  pre¬ 
tends,  that  the  Rays  which  are  the  moil 
adapted  for  being  refrabted,  are  like  wife  the  fit¬ 
ted  for  Reflection  :  that  the  violet- coloured 
Ray,  for  Example,  which  is  the  mod  refran¬ 
gible  of  all  the  Rays,  is  alfo  the  mod  reflexible. 

Here  is  the  Foundation  of  this  Opinion.  Re¬ 
ceive  the  Ray  F,  Fig.  4,  Plate  V.  upon  a 
Prifm,  the  Angle  of  which  A  is  a  right  Angle, 
and  the  Angles  B,  C,  half  fo.  Let  this  Ray 
fail  obliquely  on  the  Prifm,  in  order  to  have  the 
coloured  Image  in  H,  G,  as  in  the  fird  Expe¬ 
riment.  Turn  the  Prifm  in  the  Order  of  the 
Letters,  A,  B,  C,  to  make  the  Angle  B  of  the 
Rays  M,  H,  approach  the  more.  When  this 
Angle  fhall  be  inclined  upon  thefe  Rays  to  a 
certain  Degree,  you  will  find  that  from  the 
Point  M  there  will  be  made  a  Reflection  M,  N, 

K  3  which 


I 


134  A  Phyfical  Effay 

Colours,  which  we  above  called  a  réfringent  Reflection. 
Receive  this  Ray  reflected  M,  N,  with  the 
Prifm  V,  X,  Y,  and  you  will  have  a  new  Re¬ 
fraction,  t,  p,  coloured  as  H,  G.  Turn  (lowly 
the  firft  Prifm  A,  B,  C,  in  the  Direction  A, 

B,  C,  and  you  will  find  all  the  Colours  of  the 
Image  FI,  G,  pafs  to  the  Image  t,  p,  and  will 
obferve,  that  the  violet- colour  of  the  Image  t, 
p,  will  be  the  firft  Colour  that  is  ftrengthened 
by  the  Paffage  of  the  Rays  of  the  Image  H,  G, 
afterwards  the  indigo,  then  the  blue,  and  the 
red  will  be  the  laft  ftrengthened  by  this  Tranf- 
migration  of  the  Ray.  Therefore,  concludes 
Sir  Ifaac -Newton,  the  violet  Colour  is  the  firft: 
refleded,  and  the  red  the  laft.  Confequently, 
the  moft  refrangible  Rays  are  alfo  the  moft  re- 
flexible. 

Reafonsa-  Thefe  Confequences  fuppofe,  that  this  refrin - 
gamft  Sir  gent  Reflection  of  the  lower  Surface  of  the  Cryf- 

NeZton's  tak  anc^  the  Reftedion  from  a  folid  and  po-, 
Opinion,  lifhed  Body  are  abfolutely  the  fame  ;  which  Sir 
Reflexibi-  Vagc  Newton  was  perfwaded  of,  becaufe  it  is 
lity  of  always  from  a  Vacuum,  according  to  him,  that 

an  inverfe  RaYS  refle<^*  But,  t^fe  two  kinds  of  Re- 
Ratio  of  flections  being  fomewhat  different,  the  Laws  of 

frangibf"  re^nSent  Eeftedion  did  not  feem  to  me  to  be 
hty .  juftly  applicable  to  fimple  Reflexion. 

From  the  Experiment  we  have  been  furvey- 
ing,  Colours  depart  not  from  the  Prifm  A,  B, 

C,  to  go  to  H,  G,  but  inafmuch  as  the  lower 
Surface  of  this  Inftrument,  from  whence  thefe 

Colours 
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Colours  efcape,  is  not  ftrongly  inclined  upon 
thefe  Tracts  of  Light.  For,  if  this  Surface  be 
ftrongly  inclined  upon  thefe  Rays,  thofe  will  be 
found  pumped  back  as  it  were  by  the  Prifm, 
and  are  refleded  acrofs  its  Subftance  ;  becaufe, 
in  this  Situation  of  the  Prifm,  the  Rays,  which 
depart  from  the  inferior  Surface,  ftriking  too 
obliquely  the  Surface  of  the  furrounding  Fluid, 
have  not  Force  fufficient  to  conquer  the  Impul- 
fion,  and  efcape  from  the  Circumference  of  the 
Prifm.  This  Impulfion  therefore  being  vido- 
rious,  pufhes  back  the  Rays  towards  the  Prifm, 
and  makes  the  réfringent  Refledion. 

So  at  the  Time  when  all  the  Colours  depart 
freely  from  the  inferior  Surface  of  the  Prifm,  if 
you  gently  incline  this  Surface  of  the  Prifm  upon 
thefe  Rays,  to  make  them  abforb  and  refled 
thefe  Colours  one  after  another,  the  violet  is  the 
firft  abforbed  and  refleded,  and  red  is  the  laft. 

The  Reafon  of  it  is  evident. 

The  violet  Ray  H  borders  neareft  on  the  ab- 

forbent  Surface,  B,  C.  This  Ray  is  likewife 
the  moft  refrangible,  or  that  which  moft  gives 
way  to  the  furrounding  Impulfe  \  a  double  Rea- 
fon  why  it  ought  to  be  the  ftrft  that  is  con¬ 
quered  and  carried  off  by  this  Impulfe.  The 
red  Ray  G,  on  the  contrary,  is  the  moft  re¬ 
mote  from  the  abforbent  Surface.  It  is  the 
ftrongeft  of  all  the  Rays,  or  that  which  yields 
the  leaft  to  this  furrounding  Force.  It  is  there¬ 
fore  evident,  that,  on  giving  to  this  Force  by 
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little  and  little,  the  Superiority  over  the  Rays 
which  pierce  it  ;  the  firft  Rays  it  ought  to  Hop 
and  carry  off  by  a  réfringent  Reflection,  muft 


be  the  violet,  then  the  purple  or  indigo,  &c. 
and  the  laft  muft  be  the  red. 


But  there  is  no  drawing  any  Conclufion  from 
this  réfringent  Reflection  in  Favour  of  Reflec¬ 
tion  in,  general.  All  the  World  knows  that 
when  a  Ball  is  pullied  upon  a  Surface,  from 
whence  it  rebounds,  the  greater  the  Force  of 
this  Ball  is,  the  more  it  is  reflected.  Now,  ac¬ 
cording  to  Sir  Ifaac  Newton  himfelf,  the  red 
Ray  is  in  the  Cafe  of  the  Ball  pullied  with  the 
greateft  Force  ^  therefore,  cater  is  paribus ,  it 
ought  to  refleCt  more  vigoroufly  than  the  reft. 
So  that  for  the  fame  Reafon,  that  the  red  Ray 
is  the  lefs  refrangible,  it  ought  to  be  the  more 
reflexible.  For  it  is  only  the  lefs  refrangible, 
inafmuch  as  it  prevails  more  than  the  reft  over 
the  Power  of  Attraction,  or  over  the  furrounding 
Fluid.  Now,  the  greater  the  Velocity  is  with 
which  a  Ball  pierces  a  penetrable  Surface,  the 
more  conflderable  is  the  Force  with  which  it 
rebounds  from  an  impenetrable  Surface.  Con- 
fequently,  the  lefs  refrangible  Rays  muft  neceflfa- 
rily  be  the  more  reflexible.  ^ 


SHADE. 
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SHADE. 


HOWEVER  brilliant  Light  and  Colours 
are,  they  would  not  form  a  fingle  Image, 
but  an  immenfe  and  uniform  Lake,  proper  ra¬ 
ther  to  dazzle  than  to  enlighten  us,  without 
Shade  to  divide,  to  distribute,  to  modify  them, 
and  in  fhort,  to  give  them  all  the  Force  we  know 
they  are  endued  with  in  regard  of  the  Images 
they  compofe.  Shade  is  a  Diminution  of 
Light  and  Colours,  the  lad;  Degree  of  which 
is  black,  not  inafmuch  as  the  Blacknefs  of 
a  Body  is  a  total  Privation  of  Light,  be- 
caufe  the  Body  would  be  then  invifible,  but  a 
black  is  of  all  Bodies  that  which  refledts  the 
lead;  Light,  as  it  abforbs  and  almofl  intirely 
extinguidies  it.  A  perfect  black,  or  the  total 
Privation  of  Light,  is  not  properly  fpeaking  a 
Thing  vifible,  becaufe  it  tranfmits  nothing  to 
1  the  Organ,  and  is  only  diftinguifhed  by  the  illu¬ 
mined  Bodies  that  furround  it  :  It  is  a  Sort  of 
f  Hole  or  Vacuum  in  the  Body  of  Light. 

The  Art  of  Drawing  is  a  good  Proof  that  the 
l  foie  Gradation  of  Shade,  and  its  Diftributions 
:  and  Mixtures  with  fimple  Light,  are  fufficient 
:  to  form  the  Images  of  all  Obje&s,  in  the  fame 
I  manner  as  the  mingling  of  Sulphurs,  Earth,  and 
f  Water  with  Salts,  conftitutes  the  Diverfity  of 
-  Savours.  It  is  the  fame  thing,  as  to  the  inter- 
:  mixing  of  every  Colour,  in  the  Art  of  Paint¬ 
ings 


*3^  -A  P  hy fie  al  EJ ay 

Colours^  Painting,  of  which  Shade  is  ever  the  Ground¬ 
work  ;  and  thefe  Arts  we  all  know  only  mi- 
mick  the  Operations  of  Light  and  Shade,  in  re- 
fpeCt  of  the  Fhœnomena  of  Vifion. 

The  Organ  W  Mechanism  f  Vision. 


The  Eye  ^  j  E  Eye  is  not  only  the  Organ  which  re¬ 
in  optical  ceiyes  ImprefTion  of  Images,  it  is 

Infini-  alfo  an  optical  Inftrument,  which  furnifhes  thefe 

ai^Organ  ^mages  with  the  Conditions  requifite  to  a  perfeCt 
of  Senfa-  Senfation.  This  double  Function  is  diftributed 
tlon*  to  different  Parts  of  this  Organ.  The  whole 
Body  of  the  Eye  is  a  Sort  of  Spying-Glafs  of 
infinite  Perfection,  which  tranfmits  Images  in 
an  exaCt  and  compleat  manner  even  to  the  Bot¬ 
tom  of  it.  This  Bottom  is  invefted  with  Tex¬ 
tured  of  Nerves,  on  which  the  Image  is  im¬ 
printed,  and  by  that  means  the  Senfation  is 
produced,  of  which  one  of  thefe  Textures  is  the 
immediate  Organ. 

In  order  to  give  a  clear  Idea  of  the  Structure 
of  the  Eye,  and  the  Mechanifm  of  Vifion,  let 
us  make  Ufe  of  the  Inftance  of  the  dark  Cham¬ 
ber,  which  the  Eye  in  fome  Meafure  refembles. 
The  dark  Shut  up  a  Room  fo  clofe  as  to  deprive  it  in- 
tirely  of  Light.  Then  make  a  Hole  in  one  of 
the  Window- Shutters,  and  over  againft  this 
Hole,  at  the  Diftance  of  feveral  Feet,  place  a 
Cloth,  or  fome  white  Pafteboard  ;  and  you  will 
find,  with  Aftonifliment,  that  all  the  Objects  from 

without 
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without,  will  be  painted  on  this  Pafteboard  in 
the  moil  lively  and  molt  natural  Colours,  tho’ 
abfolutely  reverfed.  For  Example,  fhould  the 
Figure  of  a  Man  prefent  itfelf,  it  will  appear 
with  the  Heels  upwards.  If  we  have  a  Mind  to 
exhibit  thefe  Images  ftill  with  greater  Life  and 
Exadtnefs,  let  a  Microfcope  be  applied  to  the 
Hole  of  the  Window,  or  a  Lens,  which,  in  col¬ 
lecting  the  Rays,  forms  an  Image  more  com¬ 
pact  and  diftinct. 

You  may  make  the  fame  Experiments  with 
only  a  Box  darkened  within,  with  a  T ube  and  a 
Lens  placed  at  its  Entrance  -,  and  you  will  have 
here  the  additional  Advantage  of  being  able  to 
reprefent  thefe  Images  in  a  date  of  Tranfparency, 
by  clofing  the  hind  Part  of  the  Box,  where  the 
Image  is  to  fall,  with  an  oiled  Paper,  or  a  Pane 
of  unpolifiied  Glafs,  or  by  placing  in  the  Box 
a  doping  Mirrour,  which  will  reflect  the  Image 
againft  the  top  Part  of  it,  where  you  have  fixed 
your  Glafs.  All  that  is  wanting  in  Regard  of 
this  Box,  to  render  it,  as  to  Ample  Optics,  an 
artificial  Eye,  is  the  Figure  of  a  Globe,  and 
having  the  Lens  placed  within  this  Globe. 

In  the  natural  Eye  the  Cafe  is  formed  by 
fupple  Membranes,  and  the  Lens  by  tranfparent 
Bodies  and  Humours  equally  tranfparent. 

The  Brain  and  the  Nerves  are  compofed,  TheStruo 
firft,  of  a  foft  Subftance  fomewhat  refemblingture  aiK? 
new  Cheefe  ;  fecondly,  of  two  Teguments  of  a  of  the  EyT 
competent  Solidity,  called  the  dura ,  and  fia 

Mata\ 
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^The  Mater ,  each  of  which  is  manifeflly  double. 
t  T hefe  three  Subftances  form  ail  the  Nerves. 

The  dura  Mater  conflitutes  the  exterior  Coat, 
the  pia  Mater  the  interior,  and  the  medullary 
Subfiance  occupies  the  Center. 

The  optic  The  principle  Nerves  of  the  Eye,  termed 
Nerves-  theOptic  Nerves  A  B,  Fig.  i .  PI.  VI.  make  their 
Exit  from  the  Cranium,  one  on  each  Side, 
with  all  this  Apparatus.  In  the  firfl  Place  they 
draw  their  Origin  from  thofe  Parts  of  the  me¬ 
dullary  Centre  of  the  Brain,  which  we  fbile  the 
Beds  of  the  optic  Nerves  ;  fee  PI.  II. 

Then  the  two  Nerves  K  K  tend  towards  the 
fore  Part  of  the  Head,  approaching  again  one 
towards  the  other  ;  and  unite  as  it  were  in  a  Tin¬ 
gle  Nerve  A,  without  any  CrofTing  or  Confu- 
fion.  They  afterwards  feparate  one  from  the 
other,  ftill  inclofed  in  the  pia  Mater ,  and  in- 
vefled  with  the  anterior  Lobes  of  the  Brain  ; 
and,  after  about  feven  Lines  of  Way  from  their 
Separation,  they  each  of  them  enter  into  a 
bony  Hollow,  that  leads  to  the  Orbit ,  the  Re¬ 
ceptacle  furnifhed  by  the  Brain  for  the  Eye. 
There  they  receive  from  the  dura  Mater  the 
Sheath  common  to  all  the  Nerves.  This  Sheath 
confines  the  Nerve,  and  hinders  it  from  grow¬ 
ing  too  bulky  and  unfizable.  This  bony  En¬ 
trance  forms  a  Canal  of  about  two  Lines  ;  after 
which  the  dura  Mater  is  divided  into  two  La¬ 
mina ,  one  fufficiently  thin  h  E  which  lines  the 
Orbit,  the  other  thicker  D  D  which  continues 
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to  ferve  as  a  Sheath  to  the  Nerve.  From  the  The 

.c*  Y  E« 

Angle  h,  formed  by  the  Divifion  of  thefe  two 3 
Laminæ,  arife  the  Mufcles  of  the  Eye. 

The  Coat  of  the  dura  Mater  D  D,  that  ac¬ 
companies  the  optic  Nerve,  and  concurs  to  its 
Formation,  is  continued  in  the  Center  of  the 
Orbit,  amidft  the  Mufcles,  about  the  Space  of 
fifteen  Lines,  (fee  Plate  II.  and  VI.)  after  which 
it  expands  and  fwells  itfelf  into  a  Globe,  much 
in  the  manner  as  melted  Glafs  is  blown  into  a 
Bottle. 

At  the  Root  of  this  Expanfion,  between  the 

Nerve  and  the  Globe,  the  dura  Mater  forms  a 

circular  Band,  by  means  of  which  it  ftrongly 

compreffes  the  Extremity  of  the  Nerve,  and 

makes  a  Sort  of  V alve,  which  feems  to  feparate 

the  Globe  from  the  Nerve.  This  Band  pretty 

much  refembles  the  Paper  Ring  applied  to  Te- 

lefcopes.  It  is  formed  like  the  Valves  of  the 

Inteftines,  by  a  returning  Fold  of  this  Coat  ; 

and  it  is  evident,  that  this  Fold  was  inevitable  at 

the  Angle,  which  the  dura  Mater  is  obliged  to 

make  in  order  to  expand  itfelf  all  at  once  into 

a  Globe  *.  The  dura  Mater  D  D,  Fig.  2.  on  The  o- 

thus  expanding  itfelf,  forms  the  firft,  or  exte-  PacLue 

1  _  „  Cornea,  c 

rior,  Membrane  D  b  c  of  the  Globe  of  thesderotis. 
Eye,  called  the  Cornea .  The  anterior  Portion 
b  c  b  of  this  Cornea  is  tranfparent,  and  corref- 
refponds  with  the  Pupil.  All  the  reft:  is 
opaque. 

Tho5 


*  See  Fig.  1  and  2.  PI.  VI 


J42  A  Phyfical  Effay 

Tli0*  the  tranfparent  Cornea  be  a  Continuation 
°f  the  Sclerotisy  or  opaque  Cornea  D,  D,  D,  it 
The  tranf- makes  notwithflanding  a  Part  of  the  fmaller 
Cornea.  Sp^erei  which  feems  there  added  in  the  manner 
Cryftals  are  to  Watches.  By  this  means  it  pro¬ 
jects  a  little  beyond  the  common  Sphere  of  the 
Eye  ;  which  Circumftance  renders  it  very  well 
adapted  to  its  collecting  a  greater  Quantity  of 
Rays  and  Images,  in  regard  of  ObjeCts  that 
prefent  themfelves  fide  ways  to  the  Eyes. 

They>/^  Mater  E,  Fig.  2.  the  fécond  Tegu¬ 
ment  of  the  Brain  and  optic  Nerve,  fituated  un¬ 
der  the  dura  Mater  D,  expands  itfelf  in  a  Globe 
like  the  dura  Mater ,  in  order  to  form  the  inter¬ 
nal  Membranes,  or  to  double  the  Cornea.  It 
makes  alfo  before  its  Expanfion,  a  Valve,  or 
circular  Band,  which  ftrongly  comprefles  the 
Extremity  of  the  Nerve  :  but  it  is  divided  into 
two  Laminæ,  one  genuine  and  folid,  that  is 
applied  exaCUy  to  the  inner  Surface  of  the  Cor¬ 
nea  D,  where  it  is  actually  complicated  and 
united  to  the  other.  I  am  the  fîrft,  I  imagine, 
that  difcovered  this  Membrane,  who  demonftra- 
ted  to  the  Academy  of  Sciences  its  Continuation 
with  the  pia  Mater ,  and  the  very  diftinCt  Ex- 
lenlion  oi  it,  even  almolt  to  the  tranfparent 
Cornea. 

The  Cho»  The  fécond  Lamina  of  the  pia  Mater , 
rcides.  marked  by  long  Points  in  the  Figure,  confti- 

tutes  what  is  called  the  Choroïdes ,  or  Uvea  .*  but 
this  Lamina,  properly  fpeaking,  is  only  a  Tex¬ 
ture 
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ture  of  Nerves  and  Blood- Veffels,  that  make  The 

Eye 

their  Exit  from  the  inner  Surface  of  the  true 
Lamina  I  have  been  fpeaking  of. 

Thefe  Veffels  convey  a  Liquid  that  com¬ 
municates  a  black  or  brown  Colour  to  this  fé¬ 
cond  Lamina.  Part  of  thefe  Veffels  and  thefe 
Nerves  open  themfelves  on  the  internal  Surface 
of  this  Lamina  j  and  there  form  by  that  means 
a  downy  or  mamillary  Texture  loaded  with 
the  black  Liquid  thefe  V eflels  are  charged  with. 

Ruifch  has  made  a  particular  Coat  of  this  La¬ 
mina,  called  the  fécond  Coat  of  the  Choroides. 

This,  according  to  us,  would  be  the  third 
Coat  diftributed  by  the  pa  Mater  to  the  Eye  \ 
to  wit,  one  truly  membranous,  united  to  the 
Sclerotis,  one  vafcular,  termed  the  Choroides, 
and  one  downy,  ftiled  Tunica  Ruifchii . 

Towards  the  fore  Part  of  the  Eye  the  Cho-The  Iris, 
roides  is  doubled  :  and  this  exterior  Complica¬ 
tion  forms  what  is  named  the  Iris  H  H,  in  the 
middle  of  which  is  the  Perforation  of  the  Pupil. 

This  Iris  is  furnifhed  with  mufcular  Fibres  in 
the  Form  of  Rays  and  Circles,  by  means  of 
which  the  Pupil  dilates  and  contrats  itfelf.  It 
dilates  itfelf  in  the  Shade  and  paralytic  State  of 
the  optic  Nerves,  by  the  Repofe  or  finking  of 
its  Fibres,  and  is  contracted  when  affected  by 
Light,  particularly  a  ftrong  one,  thro5  the 
Swelling  of  its  Fibres,  into  which  this  ftrong 
Light  determines  the  Spirits. 


The 
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OkqR  ^he  inner  Complication  of  the  Choroïdes 
forms  on  the  hind  Part  the  Corona  Ciliaris 

rona  CT  H  H’  in  c'le  Center  of  which  is  enchafed  the 

rona  n-  Lens  ()f  the  Eyg^  ca]]ed  the  QrypaHine  Humour_ 

The  Cryf.  The  Corona  Ciliaris  or  Ciliary  Procédés .  on  a 

mour.  ciole  Examination,  are  the  laft  nervous  and 
vafcular  Tufts,  or  Fringes,  which  expand  them- 
felves  on  the  inner  Surface  of  the  Choroïdes  ; 
where  they  form  the  fécond  Coat  and  the  Cor¬ 
pus  Mamillare,  the  principal  Organ  of  Senfa- 
tion.  They  are  plaited  at  this  End  like  the 
Wriftband  of  a  Shirt  ;  inafmuch  as,  from  a 
grand  Circumference  they  were  extended  to 
before,  they  are  reduced  to  a  very  fmall  Circle 
that  furrounds  the  Cryftalline  Humour.  Thefe 
Fringes,  as  they  are  floating,  furpafs  a  little 

the  Bounds  of  the  exterior  Lamina  of  which  the 
Iris  is  a  Continuation. 

This  external  Lamina  is  complicated  *  under 
the  Ciliary  Fibres,  where  it  grows  whitifh  and 
thick.  It  feems,  in  this  Termination,  to  af¬ 
fect  approaching  to  an  ungulous  Nature,  as 
much  as  can  be  expeéted  from  its  Delicacy  ; 
which,  indeed,  is  the  Fate  of  almoft  all  Tex¬ 
tures  formed  by  the  Parallel,  and  clofe  and 
compaCt  Beds  of  nervous  Fringes. 

Chamber»  The  whole  Space  of  the  Eye,  that  is  before 

oftheKye-thg  Corona  Ciliaris  II,  and  the  Cryftalline  Hu- 

mour 

*  I  have  fepa  rated  didinftly  the  Corona  Ciliaris  from 
this  exterior  Lamina. 
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mour  K,  is  filled  with  a  limpid  Water,  called  The 
the  aqueous  Humour ,  in  the  Center  of  which 
fwims  the  Iris  H,  H,  or  Pupil.  So  that  theTheaque- 
Iris  divides  this  Space  into  two  fmall  Chambers, ous  Hu‘ 

r  7  mour. 

one  before,  that  is  terminated  by  the  tranfpa- 

rent  Cornea,  or  exterior  Glafs  of  the  Eye,  b  c  b, 

and  the  other  on  the  back  Part  a  very  fmali 

one  bounded  by  the  Corona  Ciliaris,  I  I,  the 

Cryflaliine  Humour,  K,  or  the  Lens  of  the 

Eye,  and  the  Iris,  H  H. 

Next  to  thefe  two  Chambers,  behind  the  Co-  The  vitre- 
rona  Ciliaris,  I  I,  and  the  Cryftalline  Humour ous 
K,  the  Globe  of  the  Eye  forms  a  Space  a  greatm°ur* 
deal  larger  K  L,  than  the  preceding  ones. 

This  Space  is  all  occupied  by  a  Sort  of  tranfpa- 
rent  Jelly,  called  the  'vitreous  Humour .  The 
Cryftalline  Humour  K  is  lodged  in  the  anterior 
Surface  of  this  Jelly,  as  the  Diamond  is  fet  in  a 
Ring. 

The  medullary  and  inner  Part  A,  Fig.  2,^^^ 
of  the  optic  Nerve  is  expanded  as  well  as  then3» 
preceding  Coats,  and  forms  a  flabby  Texture 
marked  by  fmall  Points  in  the  Plate,  This 
Texture  conftitutes  the  inmoft  Membrane  of 
the  Globe  of  the  Eye,  named  the  Retina ,  and 
terminates  at  the  Corona  Ciliaris  I  I.  This  foft 
Subftance  of  the  Nerve,  at  the  Beginning  of  its 
Expanfion,  forms  the  fmall  medullary  Button 
B. 

The  extremely  fine  Textures  that  divide  the 
Cavity  of  the  Eye,  and  make  Cells  for  the 
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The  Humours  it  is  filled  with,  are  the  fame  which 
in  the  Cavity  of  the  Nerve  divide  and  fupport 
the  medullary  Subftance  therein  exifting. 

Such  is  the  Strudure  of  the  Eye  difcovered 
by  Anatomy.  But  the  Lights  derived  from 
Reafon  and  analogous  Affiftances,  let  us  a  great 
way  farther  into  the  Nature  of  this  wonderful 
Organ. 


A  more 
particular 
Detail  o 
the  Me- 
chanifm, 
Forma¬ 


it  has  been  evident  all  along,  that  every  In- 
fdividual  Senfation  is  produced  by  nervous  Pa- 
pillæ  ;  and  that  the  Fluid  which  animates 
thefe  Papillae,  receives  by  the  Glands  the  Pre- 


tion,  and  paradons  and  Mixtures  that  fit  it  for  receiving 
th^Parts  tiie  Sen^tions  peculiar  to  each  Organ.  It  is  well 
of theEye.  known  that  thefe  Glands  and  nervous  Papillæ 
are  often  one  and  the  fame  Organ  ;  and  that 
they  fometimes  even  add  to  the  preceding  Func¬ 
tions  the  Filtration  of  a  fenfible  Liquid.  This 
Strudure  is  particularly  remarkable  in  the  glan- 
dulous  Papillæ  of  the  Tongue,  that  are  at  once 
the  Organs  of  the  Senfation  of  Tafte,  and  the 
Receptacles  where  the  fenfitive  Fluid  receives 
its  Charader,  its  Mixture,  and  the  Refervoirs 
of  a  filtrated  Liquid  necefiary  to  this  Senfation. 
The  Eye,  all  wonderful  as  it  is,  is  nothing  elfe 
than  a  glandulous  Papilla,  of  larger  Size  and 
Expanfion,  and  hollower  than  the  other  Glands. 
It  is  like  them  a  triple  Organ  of  Senfation,  of 
Preparation  of  the  fenfitive  Fluid,  and  of  Fil¬ 
tration.  The  clofeft  Examination  imaginable 
of  this  nervous  Papilla  does  not  make  it 
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in  the  leafh  degenerate.  On  the  contrary,  it  re-  ^he 
fle&s  a  confiderable  Luftre  on  the  Structure  and 
Ufe  of  thefe  Papillæ,  the  univerfal  Organs  of 
Senfation.  This  Structure  and  thefe  Ufes,  that 
have  been  hitherto  a  kind  of  Myftery  and  a 
Syflem,  ceafe  almoft  to  be  fo  in  the  Organ  of 
the  Sight.  It  is  a  Hiflory  of  the  glandulous 
Papillæ,  even  ocularly  demonflrated. 

A  glandulous  Papilla  is  a  Tuft  and  End  of 
a  Nerve,  deftined  to  the  Filtration  of  fome  Li¬ 
quid.  The  Eye  is  very  evidently  the  Extremity 
of  the  optic  Nerve,  expanded,  and  blown,  as 
it  were,  into  a  hollow  Button  full  of  Fluids. 

One  may  trace  with  one’s  Eye  the  Veffels  con^ 
veying  thefe  Fluids,  which,  from  the  expanded 
Coats  of  the  dura  and  pi  a  Mater  where 
they  are  interwoven,  open  themfelves  on  the 
Infide  of  this  Organ.  The  Size  alone  of  thefe 
Veffels  vifibly  evinces  the  Filtration  made  there 
of  the  contained  Liquid,  and  the  Coats  and 
Cavity  of  this  Organ  are  nothing  elfe  than  the 
Prop  and  Refervoir  of  it. 

The  Infide  of  the  Glands  is  the  Concourfe  of 
arterial  and  nervous  Extremities  ;  in  which 
Concourfe  the  animal  Fluid  is  united  to  a  vola¬ 
tile  Part  of  the  arterial  Blood,  to  enable  it.  to 
difcharge  its  Fundions.  This  Union  is  made 
by  Means  of  the  nervous  and  vafculary  Tufts. 

Thefe  f  ufts  in  the  Eye  produce  the  Down  of 
the  Choroides.  It  is  therefore  highly  probable, 
that  tiie  black  Liquid  with  which  this  Down 

L  2 


is 


*4-8  A  Phyjical  Epy 

E^y^e  *S  *mkued,  1S  nothing  elfe  than  the  fulphurcous 
-*-v— ^  Particles  of  the  Blood  diffufed  in  this  Texture 
oy  the  Tufts  of  the  Arteries,  and  loaded  with 
the  volatile  Portion  that  is  mixed  with  the  ani¬ 
mal  Fluid,  conveyed  by  the  nervous  Tufts.— 
Dr,  if  you  pleafe,  this  black  Liquid  is  the  Dregs 
as  it  were  of  the  Fluid,  that  refults  from  the 
Mixture  of  the  Spirits  with  the  volatile  Part  of 
the  Blood.  The  animal  Fluid  partakes  in  fome 
Degree  of  the  Nature  of  Mercury.  Now  Mer¬ 
cury,  intimately  united  with  Sulphur,  forms  a 
black  Subfiance,  an  Æthiops ,  as  every  body 
knows.  In  like  manner  there  is  all  pofTible 
Room  to  imagine,  that  the  Eye  prefents  to  us 
fenfible  Traces  of  this  fo  ufeful  Mixture  ;  which 
we  eflablifh  on  no  other  Bafis  than  that  of  the 
Neceffity  there  feems  to  be  for  it,  in  regard  of 
almoft  all  the  Functions,  and  principally  of 
mufcular  Motion. 

However,  this  black  Liquid  obfervable  in 
the  Choroides  is  not  peculiar  to  the  Eye  ;  we 
meet  with  it  on  the  Infide  of  almoft  all  the 
Glands.  It  is  vifible  in  the  Glands  of  the  Kid¬ 
neys  ;  for  which  Reafon  they  are  called  Capful* 
Atrabilariœ.  It  is  likewife  vifible  in  the  pul¬ 
monary  or  bronchial  Glands.  It  is  this  fame 
Liquor  which  is  evacuated  in  the  black  Vomit¬ 
ings  that  accompany  thofe  extreme  Maladies, 
which  I  term  the  convulfive  Diftblutions  of  the 
nervous  Syftem  j  by  reafon  that  the  Violence 
of  the  Depravity  is  fucb,  that  the  Infide  of  the 

Glands 
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Glands  of  the  Stomach  and  Intedines  is  dript  of 
this  black  Liquid,  Vomitings  of  this  Sort  are 
more  frequent  in  Children,  becaufe  the  nervous 
Extremities  which  form  their  Glands,  are  fofter 
and  more  open.  In  fhort,  the  Colour  of  Ne¬ 
groes  has  no  other  Origin  than  this  fable  Li¬ 
quor,  with  which  their  cutaneous  nervous  Tufts, 
being  very  porous,  imbue  the  Cuticle  that  in  veils 
them. 

The  Down  of  the  Choroides,  impregnated 
with  the  Liquid  we  have  been  fpeaking  of, 
forms,  as  we  have  feen,  the  inner  Membrane  of 
the  Choroides.  The  exterior  Lamina  this  is 
fudained  by,  is  in  the  Organ  of  the  Sight, 
what  the  Corpus  Reticulare  is  in  the  Organ  of 
the  Touch,  and  in  that  of  the  Tafle.  In  all 
thefe  Organs,  the  VeiTels  and  Nerves,  before 
their  Expanfion  into  Tufts,  are  dripped  of  their 
thick  Coat  ^  and  it  is  of  thefe  Spoils  the  Tex¬ 
ture  is  formed,  which  in  the  Eye  conditutes  the 
exterior  Tunic  of  the  Choroides.  The  nervous 
Papillae  being  dripped  in  like  manner,  become 
more  delicate,  and  endued  with  a  greater  Senfi- 
bility  -,  and  the  Texture  made  of  their  Spoils 
ferves  to  fudain  the  nervous  Tufts  and  Orifices 
of  the  Velfels  that  convey  the  neceffary  Liquids 
as  well  to  the  Papillae  themfelves,  as  to  the 
tranfparent  Humours  contained  in  the  Globe. 

As  far  as  the  Choroides,  the  VeiTels  are  large 
enough  to  permit  the  fulphureous  Particles  of  the 
Blood,  I  have  been  fpeaking  of,  to  pafs  along 
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with  the  fpirituous  Lymph.  But,  beyond  .this 
Membrane,  the  Minutenefs  of  the  VefTels  lets 
only  an  extremely  fubtile  Lymph  efcape,  which 
forms  and  fupplies  the  Humours  of  the  Eye. 

Of  thefe  the  Vitreous  Humour  is  the  mod 
conquerable.  It  fills  about  three  Fourths  of 
the  Globe  of  the  Eye  towards  the  Bottom  of 
that  Organ,  and  is  coadenfed  to  a  Jelly  ;  be- 
caule  being  embraced  by  all  the  Coats  of  the 
optic  Nerve,  and  immediately  by  the  medullary 
Fart  of  it,  the  Retina,  it  is  impregnated  with  a 
great  Quantity  of  this  enlivening  Liquid  ;  the 
Property  of  which  is  to  give  a  Firmnefs  and 
Confidence  to  the  Solids  and  Fluids,  where  it 
occurs  in  Abundance. 

The  Cryftalline  Humour ,  for  the  fame  Rea- 
fon,  ought  to  have  this  Confidence  in  a  greater 
Degree.  For  befides  the  preceding  Advantages 
which  it  has  in  common  with  the  vitreous  Hu¬ 
mour,  its  very  fmall  Circumference  receives 
likewife  by  means  of  the  Corona  Ciliaris  the 
Concourfe  of  all  the  nervous  Extremities  of  the 
Choroides.  It  mud  therefore  be  impregnated 
with  a  greater  Quantity  of  this  Fluid,  and 
confequently  acquire  a  larger  Proportion  of 
Confidence. 

For  the  contrary  Reafon,  the  Liquid  fituated 
under  the  tranfparent  Cornea,  and  remote  from 
this  great  Influx  of  the  confervatory  Fluid, 
mud  fall  fliort  in  Point  of  Confidence,  and 
make  a  Fluid  of  an  aqueous  Nature. 


What 
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What  is  very  furprifmg,  is  the  Difpofaî  of  The 
thefe  Caufes,  to  produce  Effe&s  fo  Angularly 
peculiar  to  the  Organ  they  compofe.  A  glan- 
dulous  Papilla  of  the  Tongue  is  but  the  Extre¬ 
mity  of  a  nervous  Fibre.  This  Fibre  could 
only  make  a  porous  Button,  full  of  a  limpid 
Liquid,  which,  indeed,  was  all  it  was  neceffary 
it  fhould  do.  But  this  would  no  ways  have 
been  fufficient  for  the  Organ  of  the  Sight  ; 
more  Materials  were  requifite.  Befides,  it  is 
not  here  a  nervous  Fibre,  but  an  intire  Nerve, 
and  that  a  very  confiderable  one,  which  expands 
itfel'f  at  once  into  a  fmgle  Papilla,  and  by  its 
thick  Coats  forms  a  perfect  and  intire  Globe, 
that  one  would  aim  oft  imagine  to  be  impenetra¬ 
ble  even  to  Light  itfelf,  which,  however,  is  not 
faét.  The  exterior  Coat,  which  is  the  only 
one  thick  and  fubftantial  enough  to  compleat 
the  Circumference  of  this  Globe,  is  naturally 
difpofed  to  terminate  in  a  tranfparent  Lamina  \ 
and  this  Lamina  occurs  precifely  at  the  Entrance 
of  the  Rays.  Becaufe,  phyfically  fpeaking,  it 
can  occur  only  at  the  Extremity  of  this  nervous 
Body,  as  the  Nails  can  be  formed  no  where  elfe 
but  at  the  Ends  of  the  Fingers. 

The  Cornea  then  in  this  Metamorphofis  does 
not  at  all  contradidt  its  Origin,  but  follows  the 
common  Law  of  the  Nerves.  The  farther  they 
recede  from  their  Beginning,  the  harder  they 
grow,  and  compacter.  The  Nails  are  formed 
by  the  Extremities  of  the  Nerves  of  the  Arms 
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an<^  Legs.  Thefe  Nails  are  hard  and  tranfpa- 
— v^jrent  ;  and  would  be  as  tranfparent  as  the 
Cornea,  if,  like  that,  they  were  inceffantly 
moidtned  with  Liquids.  The  Cornea  becomes 
as  little  tranfparent  as  the  Nails,  when  it  is  once 
abridged  of  its  ufual  Supply  of  Moifture.  There¬ 
fore  thefe  two  Parts  have  the  fame  Nature  and 
the  fame  identical  Origin. 

j.  he  Rays  tranfmitted  to  the  Eye  Hand  in 
need  of  being  there  refradted,  and  collected  af¬ 
ter  a  particular  manner  :  and  an  uniform  Li¬ 
quid,  like  what  is  contained  in  all  the  glandu- 
lous  Papillae,  could  not  have  effedted  that  Bufi- 
nefs  agreeably  to  this  Organ.  Now  the  inner 
Subftance  of  this  large  Nerve  has  provided  for 
this  Contingency  !  It  is  the  Stream  of  a  Fluid, 
which  gives  Confidence  and  Solidity  to  all  our 
Parts  ;  and  its  Didribution  is  fuch,  that  it  im- 
pâits  this  Confidence  precilely  in  the  Order 
which  the  Perfection  of  the  Organ  demands. 
And  in  the  mean  Time,  for  iuch  a  Prodigy  of 
Execution,  what  a  Simplicity  of  jMechanifm  !  A 
Nei  ve  expanded  into  a  Globe,  its  Coats  didindtly 
fpread  one  over  another.  Liquids  colleded  un¬ 
der  thefe  Coats  by  a  very  ordinary  Filtration  ; 
this  is  the  whole  Apparatus  ! 

O  admirable  fhd  Caufe  !  with  what  Rapture 
ougnt  the  Moi  ta!  to  be  feized,  who  difcovers 
demonflratively  the  Simplicity  and  natural 

Chain  of  Springs,  with  which  fuch  a  Series  of 
Wonders  is  produced  ! 

An 
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An  infirm  Production,  termed  Hydatides ,  The 
the  Mechanifm  of  which  I  have  had  Occafion  to. E  Y 
unravel,  feemed  to  me  to  be  a  Sort  of  rough 
Draught  of  the  Formation  of  the  Eye,  proper 
to  confirm  that  which  I  have  been  delineating. 

The  Hydatides  I  examined,  were  very  brittle  mem¬ 
branous  Globes,  filled  with  a  Humour,  a  fmall 
Portion  of  which  was  glutinous  like  the  vitreous 
Humour,  and  the  greater  Part  liquid  and  tranf- 
parent,  like  the  aqueous  Humour  of  the  Eye. 

Their  Size  was  from  that  of  a  Pea,  to  the 
Bignefs  of  a  Egg.  They  were  contained  in  the 
Dupiicature  of  the  Membranes  of  the  Liver  and 
Spleen.  And,  from  the  State  of  the  Parts  af¬ 
fected,  it  Leemed  to  me  evident,  that  this  pro¬ 
digious  Number  of  fmall  liquid  Balls  were 
formed  by  the  glandulous  Papillae  of  the  Sur¬ 
face  of  thefe  Vifcera  ;  which,  retaining  thro* 
fome  Indifpofition  the  Lymph  conveyed  in 
their  interior  Texture,  had  been  diftended  by 
this  Lymph,  and  fo  had  formed  thefe  watery 
Bubbles.  We  have  already  feen,  that  the  Eye 
is  only  a  nervous  Papilla,  that  retains  its  filtra¬ 
ted  Liquors.  So  that  an  Hydatid  refembles  in 
fome  Meafure  a  defective  Eye,  and  an  Eye  an 
Hydatid  very  perfeCt,  found,  and  compleatly 
organized.  In  a  Word,  an  Hydatid,  in  rela¬ 
tion  to  the  Eye,  feems  to  be  what  a  Mola,  or 
falfe  Conception  is  in  regard  of  a  Foetus. 

The  Eye  then  only  differs  from  other  glandu^ 

Jous  Papillæ,  inafmuch  as  this  Organ  is  formed 
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ETyhe£<  0f  an  intire  Nerve,  and  contains  in  its  Infide 
die  medullary  Subftance,  all  the  fpirituous 
Fluid  of  the  fia  Mater ,  all  the  Fibrillæ  of  this 
Part  deftined  to  conftitute  the  fimple  Papiîlæ, 
and  all  the  Fluids  aecuftomed  to  àffdcrate  them- 
felves  in  the  nervous  Papillae.*  This  inner  ma¬ 
millary  Texture  is  what  was  above  defcribed  in 
the  Choroïdes,  and  ailigned  as  the  immediate 
Organ  or  Vifiorr,  in  Conjunction  with  the  ner¬ 
vous  Texture  that  fuftains  it,  that  is  to  fay, 
with  all  the  Laminae  of  the  fia  Mater.  This 
immediate  Organ  of  the  Sight  has  raifed  a  great 
phyfical  Controverfy. 

The  prevailing  Opinion,  that  Senfations  are 
conveyed  to  the  very  Subftance  of  the  Brain, 
The  im-]  has  been  the  Reafon  why  the  immediate  Organ 

Orgarfof0^"  Si§ht  has  hitherto  been  placed  in  the  Reti- 
Vifion.  na,  which  is  an  Expanfion  of  the  Subftance  of 
the  Brain  contained  in  the  optic  Nerve.  The 
ingenious  Monf.  Mariotte ,  fo  accuftomed  to 
fathom  the  Secrets  of  Nature  by  Experiments, 
was  even  himfelf  furprifed,  that  the  medullary 
Part  of  the  optic.  Nerve  ftiould  be  incapable  of 
Sefifation  *. 


meritof  ^his  Earned  Naturalift  was  like  wife  a  very 
M.  Mari-  dextrous  Anatomift.  He  was  fenfible  the  op- 

the’imme  NerVe  was  not  exPan<Ed  in  the  middle  of 

diate  Or-  Bottom  °f  the  Eye,  but  a  little  above  it,  and 

gan  of  on  one  fide  towards  the  Nofe.  So,  willing  to 
know  the  Confequence  in  cafe  he  made  the 


Image 
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Image  of  an  Object  fall  diredtly  on  the  medul- 
lary  Subftance  of  the  Nerve,  he  placed  at  firfl:  t  Ir^r^ 
a  Piece  of  white  Paper  the  Height  of  his  Eyes, 
to  ferve  for  the  Point  of  fixed  View.  He  fhut 
his  left  Eye,  and  determined  only  his  Right  to 
his  Experiment.  After  that  he  placed  a  fécond 
Paper  at  two  Feet  Diflance  from  the  former, 
on  the  right  Side  and  a  little  lower,  that  the 
Image  might  fall  diredtly  upon  the  optic  Nerve 
of  the  right  Eye.  After  this  Apparatus,  he 
placed  himfelf  over  againfl  the  firfl:  Paper, 
with  his  left  Eye  fhut,  and  his  right  fixed  on 
this  Paper.  He  then  faw  them  both.  He 
therefore  drew  back  by  little  and  little,  in  order 
to  make  the  Image  of  the  fécond  Paper  fall 
upon  the  optic  Nerve.  When  he  had  retired 
the  Diflance  of  ten  Feet,  this  was  adtually  ac- 
complifhed,  for  the  fécond  Paper  intirely  dis¬ 
appeared.  He  imagined  at  firfl  that  his  having 
loft  Sight  of  the  Objedt  was  owing  to  the  Ob¬ 
liquity  of  it  -,  but  he  obferved  he  faw  other  Qb- 
jedts  that  were  flill  more  remote  from  the  firfl 
Paper,  and  confequently  more  oblique.  He 
repeated  his  Experiment,  examined  it  from 
every  Point,  and  was  confirmed  in  the  Difco- 
very  he  had  been  making,  that  the  Object  dif- 
appeared  every  Time  the  Image  fell  directly  on 
the  optic  Nerve. 

I  have  myfelf  recurred  to  Monf.  Mariotte' s 
Experiment  ;  which  fucceeded  with  me  on  the 
very  firfl  Trial,  only  with  this  Difference,  that 

it 
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it  was  at  the  Diftance  of  eight  Feet  I  loft 
Sight  of  the  fécond  Paper  that  was  placed  two 
Peet  from  the  firft.  Either  farther  or  nearer 
than  eight  Feet,  the  fécond  Paper  prefen  ted  it- 
felf  to  my  View. 


I  did  not  at  all  confine  myfelf  to  this  fimple 
Experiment.  Inftead  of  the  fécond  Paper  I 
loft  Sight  of,  I  made  ufe  of  a  large  Sheet  of 
Paper,  and  obferved  that  at  this  fame  Diftance 
of  eight  Feet,  I  loft  Sight,  in  the  Center  of 
this  Paper,  of  a  circular  Space  of  about  nine 
Inches  Diameter.  I  made  the  fame  Experi¬ 
ment,  at  all  Sorts  of  Diftances,  but  lliali  give 
an  Account  of  thofe  made  at  three  only,  which 
will  be  fufficient  to  eftablifh  a  general  Rule. 
See  Plate  VII. 

The  firft  Paper,  where  the  Point  of  hxed 
View  is  in  A,  for  all  the  Experiments. 

In  the  firft  Experiment,  the  fécond  Paper  (a) 
is  at  two  Feet  Diftance,  as  before  mentioned. 

The  Eye  (8)  is  at  the  Diftance  of  eight 
Feet. 


The  dark  Circle  (a)  is  nine  Inches  Diameter. 
In  the  fécond  Experiment,  the  fécond  Paper 

(b)  is  at  the  Diftance  of  four  Feet. 

The  Eye  is  at  that  of  fixteen  Feet. 

The  dark  Circle  is  eighteen  Inches  Diameter. 
In  the  third  Experiment,  the  fécond  Paper 

(c)  is  at  the  Diftance  of  fix  Feet. 

The  Eye  at  that  of  twenty-four. 
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The  dark  Circle  is  twenty-feven  Inches,  or 
two  Feet  three  Inches  Diameter. 

From  thefe  feveral  Experiments  refult  the 
following  Corollaries. 

Generally,  to  make  the  fécond  Paper  difap- 
pear,  it  muft  be  placed  on  one  Side,  and  a  little 
above  the  firft,  at  a  Diftance  from  the  Eye  of 
about  a  fourth  Part  of  that  of  the  firft  Paper. 

In  Proportion  as  the  Eye  recedes  from  the 
Point  of  View,  A,  the  dark  Circle  retires  likewife 
towards  D  of  the  fame  Point  A,  and  is  en¬ 
larged  to  a  Degree  correfponding  with  this 
Diftance. 

Hence  this  Series  of  dark  Circles,  a,  b,  c, 
and  all  thofe  that  are  to  be  fuppofed  to  be  be¬ 
tween  thefe,  form  the  dark  Cone  B,  A,  C, 


that  makes  an\Angle  of  almoft  twenty-four  De¬ 
grees.  Its  upper  fide  A,  B,  is  almoft  five 
Degrees  above  the  horizontal  Line  or  right 
Angle,  taking  Meafure  from  the  Perpendicular 
A,  P,  which  makes  here  the  vifual  Axis.  The 
Axis  A,  D,  of  the  dark  Cone  is  about  feven 
D  egrees  below  the  horizontal  Line  or  right 
Angle.  It  pafies  thro*  the  Center  of  all  the 
dark  Circles,  and  fo  is  thought  to  go  thro*  even 
the  Center  of  the  optic  Nerve,  at  whatever 
Diftance  the  Eye  may  be  from  the  firft  Paper 
A.  Confequently,  it  may  be  determined  by 
this  Axis,  how  much  the  Center  of  the  optic 
Nerve,  or  its  Axis,  is  below  the  vifual  Axis. 
For  the  more  the  Axis  A,  D,  of  the  dark 

Cone 
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The  Cone  declines  below  the  horizontal  Line,  the 
n„^4^more  the  optic  Nerve  is  below  the  vifual  Axis, 
by  reafon  that  the  Rays  crofs  one  another,  and 
are  confounded  in  the  Eye. 

One  may  determine  likewife  by  thefe  Expe¬ 
riments,  how  far  the  optic  Nerve  is  diftant 
from  the  vifual  Axis  towards  the  Nofe. 

Ruletode-  1  Perpendicular  A,  P,  reprefents  the  vi- 

how^far  ^XiS'  E  *s  the  Elne  according  to  which 
the  optic  the  Eye  is  placed  and  directed  towards  the  fixed 
Nerve  is  Point  A.  The  pointed  Lines,  which  from  the 

from  the  Center  of  the  dark  Circles,  a,  b,  c,  pafs  thro’ 
vifual  Axis  the  Points  of  the  Stations  of  the  Eye,  terminate 
in  the  Center  of  the  optic  Nerve,  and  delineate 
the  Axis  of  this  Nerve.  Thefe  two  Axes,  that 
is  to  fay,  the  vifual  Axis  A,  P,  and  the  Axis 
.  of  the  optic  Nerve  a,  d,  crofs  one  another  on 
entring  the  Eye  at  the  Point  marked  8,  by  the 
firft  Experiment  that  I  made  ;  and  at  the  Point 
marked  io,  by  that  made  by  M.  Mariotte . 
Coniequently,  the  Opening  of  the  Angie  d,  e, 
formed  by  this  Crofting,  is  with  me  the  Mea- 
fure  of  the  Diftance  of  the  vifual  Axis  from  the 
Center  of  the  optic  Nerve  :  and  the  Opening  of 
the  Angle,  f,  g,  would  meaiure  this  fame  Dif- 
tance  with  M.  Mariette .  So  that  fmee  my 
Eye  muft  be  at  the  diftance  of  eight  Feet  (8)  to 
lofe  Sight  of  the  fécond  Paper,  a,  while 
Mariette  loft  Sight  of  it  at  ten  Feet  Diftance 
(io)  it  is  a  Demonftration,  that  my  optic 
Neive  recedes  about  a  filth  farther  from  the 
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vifuai  Axis,  than  did  that  of  M.  Mariette  % 
becaufe  the  Triangle,  d,  8,  e,  refulting  from 
my  Station,  has  a  Bafis  about  a  fifth  narrower 
than  the  Triangle,  Fig.  to.  g,  which  refaits 
from  Mariait e' s  Station. 

The  dark  Circle  is  nine  Inches  Diameter,  To  what  a 
when  the  Eye  is  at  the  Diftance  of  eight  Feet  *,  M mute- 
eighteen  Inches,  when  the  Eye  is  fixteen  Feetje<asare 
diftant  *,  and  would  be  thirty-fix  Inches  Dia-  reduced  in 
meter,  were  the  Eye  at  the  Diftance  of  thirty-  tEe 
two  Feet.  The  dark  Circle  of  three  Feet  is  the 


Portion  of  the  Image  which  falls  upon  the  me¬ 
dullary  Center  of  the  optic  Nerve.  This  me¬ 
dullary  Center  at  the  Bottom  of  the  Eye  is  no 
larger  than  a  final!  Pin’s  Plead,  or  the  third  or 
even  fourth  Part  of  a  Line.  So  that  at  thirty- 
two  Feet  Diftance  from  us,  a  Yard  of  Soace  is 
included  in  an  Image  of  about  a  Quarter  of  a 
Line.  What  would  it  be,  were  the  Objedts 
feveral  Leagues  diftant  ?  How  many  thoufand 
Feet  of  Space  crowded  into  the  fourth  Part  of 
a  Line  !  For  Inftance,  I  am  on  the  Top  of 
Montmartre  :  all  Paris ,  that  immenfe  City,  and 
the  Extent  of  Plain  that  furrounds  it,  with  its 
magnificent  Palaces,  are  actually  painted  ftiffici- 
ently  diftindt  in  the  Bottom  of  my  Eye. 
Here  the  Horizon  comprizes  about  feven 
Leagues,  and  the  Bottom  of  my  Eye  feven 
Lines.  It  is  a  League  of  Country  for  every 
Line,  and  a  Quarter  of  a  League- for  the  fourth 
Part  of  a  Line,  which  I  before  hinted» 
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This  Reduction  of  feven  Leagues  of  Country* 
to  a  diftindl  Image  of  leven  Lines,  is  undoubtedly 
wonderful.  It  is  aflonifhing  even  at  firft  to  the 
Imagination,  tho*  no  ways  repugnant  to  our 
Reafbn,  nor,  indeed,  furpaffing  its  Lights. 
Were  one  inclined  to  exceed  the  Truth,  on 


this  Head,  and  talk  in  the  miraculous  Strain,* 
the  Gafconade  would  be  eafily  dete&ed.  We 
have  feen  Landfcapes  of  a  very  large  Extent, 
brought  by  our  Painters  into  the  Compafs  of  a 
Foot  of  Canvas.  I  have  feen  fuch  in  the  Space 
of  an  Inch,  and  even  in  the  Compafs  of  the 
Signet  of  a  Ring.  Nobody  is  ignorant  what  a 
Difference  there  is  between  the  Size  of  a  Painter’s 
Pencil,  and  the  Filaments  of  Light  that  enter 
the  Eye.  We  are  therefore  foon  recovered 
from  our  Aftonifhment,  and  comprehend  clearly 
how  much  Nature  furpalfes,  and  ought  neceffa- 
rily  to  furpafs,  the  Produ&ions  of  Art. 

A  large  From  the  well-grounded  Exiftence  of  the 
invilible  dark  Circles,  which  I  have  been  fpeaking  of,  I 

rounds  make  this  farther  Conclulion,  that,  in  refpect  of 
every  every  thing  we  fee,  there  is  on  each  Side  of 

fee"2  We  them  a  larSe  Circle  intirely  hid  from  us.  A  ' 
one-eyed  Perfon  in  particular  lofes  a  confidera- 
ble  Part  of  the  Obje&s  that  prefect  themfelves, 


if  he  looks  on  them  at  never  fo  little  a  Diflance. 
The  Quicknefs  of  the  Motion  of  the  Eye  reme¬ 
dies  in  a  fmall  Degree  this  Inconvenience,  by 
taking  a  fucceffive  Survey  of  every  Objeft  ;  but 
it  does  not  intirely  repair  it.  The  Point  of 

Shade 
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Shade  every  where  attends  the  Eye,  and  for  the  The 
:  fame  Reafon  that  it  pafles  the  Objedls  in  Re- t 
view,  it  muft  alfo  call  a  fuccefiive  Eclipfe  on 
feveral  of  them. 

The  only  Confequence,  M.  Mariotte  had  a  Sequel  of 
Mind  to  draw  from  this  Experiment,  is  to  ftrip ap-ainfttlS 
the  optic  Nerve  of  the  Fun&ion  of  being  the  Retina, 
immediate  Organ  of  Sight,  and  the  Matter 
feemed  to  be  a  Demonflration..  But  indépen¬ 
dant  of  this  very  fbriking  Obfervation  on  the 
Impotence  of  the  medullary  Part  of  the  optic 
Nerve,  what  we  learn  from  Surgery,  concern¬ 
ing  the  Infenfibility  of  the  Subftance  of  the 
Brain,  feems  neceffarily  fufficient  to  make  us 
conclude,  that  the  medullary  Part  of  the  Nerves 
cannot  be  the  Organ  of  any  one  Senfation,  nor 
confequently  of  Vifion.  In  the  mean  Time 
this  fingle  Experiment  had  not  Force  enough 
agamft  an  eftablifhed  Opinion.  A.  thoufand 
Subterfuges  might  have  been  oppofed  to  it. 

It  would,  perhaps,  have  been  granted,  that  the 
medullary  Subftance  of  the  Brain  and  Nerves  is 
infenfible  to  the  cutting  of  a  Knife,  but  not  fo, 
it  might  have  been  urged,  to  Light  propor¬ 
tioned  to  its  Delicacy.  Therefore  Fadfs  were 
nvceffaiy,  fuch  as  M.  Mariotte' &  Experiment, 
to  render  the  Opinion  of  the  Partifans  for  the 
Retina  fufpected  of  Error  ;  and  M.  Mariotte 
wanted  a  Perfon  of  M.  Mery’s  Genius  and 
Difpofition,  to  evince,  by  profound  anatomical 
Refearches,  what  the  Naturalift  had  began  to 

M  eftabliflh 
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The  eftablifh  by  an  optical  Experiment,  M.  Mery 
A_j  plunged  a  Cat  in  a  Pail  of  Water,  and 
examined  the  Bottom  of  her  Eyes  ;  the  internal 
Parts  of  an  Eye,  when  plunged  in  Water,  ap¬ 
pearing  more  diftindtly.  He  faw  on  this  Occa- 
fion,  that  the  Retina  was  as  tranfparent  as  every 
Humour  of  the  Eye,  and  concluded  from 
thence,  that  this  Membrane  was  no  more  the 
immediate  Organ  of  the  Sight,  than  the  cry- 
flalline  and  vitreous  Humours  -,  as  the  Rays 
pierced  it  as  eafily  as  they  pierce  the  other 
Humours. 

Obje&ions  Subterfuges  neverthelefs  are  in  the  mean 
fwersAn*  Time  oppofed  to  all  thefe  demonflrative  Proofs. 
Firft,  the  Retina,  it  is  urged,  in  fpite  of  its 
Tranfparency,  has  a  Sort  of  Opacity  almoft  like 
that  of  oiled  Paper.  Take  the  Eye  of  an  Ox, 
feparate  the  Coats  from  the  Bottom  of  it,  clofe 
by  the  Retina  -,  place  this  Eye  at  the  Hole  of 
the  dark  Chamber,  and  the  Image  of  Objects 
will  be  painted  on  the  Retina,  notwithftanding 
this  Separation  of  thofe  Coats. 

This  little  Opacity  of  the  Retina  is  a  Proof 
that  it  intercepts  a  fmall  Matter  of  Light,  that 
it  Tottens  the  Imprellion  of  it,  but  not  in  the 
leaft  that  it  is  the  Organ  of  Vifion.  On  the 
contrary,  as  the  Retina  intercepts  but  a  very 
minute  Portion  of  Light,  fuffering  almoft  all 
the  Rays  to  pafs,  it  cannot  be  the  Organ  of 
Sight.  Becaufe  an  Organ  ought  to  put  a  Stop 
to  the  whole  Object,  and  fix  it  intirely.  This 

Organ 
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Organ  therefore  is  rather  the  Membrane,  on 
which  the  Retina  lets  all  the  Light  that  efcapes 
itfelf  fall,  to  be  abfolutely  abforbed  by  this  fé¬ 
cond  Membrane. 

Secondly,  two  Replies  are  framed  to  our  fa¬ 
mous  Experiment  from  the  dark  Circle,  which 
falls  on  the  Center  of  the  optic  Nerve. 

M.  Pecquet  afferts,  that  it  is  a  Trunk  of  a 
Blood- Veffel,  that  occurs  in  this  Place  in  the 
Retina,  and  intercepts  the  Adtion  of  the  Ray. 

But  it  is  evident,  that  Light  freely  pierces 
our  Solids  and  Fluids  ;  particularly  when  they 
partake  of  fuch  a  Degree  of  Finenefs,  as  we 
find  they  have  in  the  Retina.  Without  this 
Circumftance,  what  Darknefs  would  there  not 
be  in  an  Image  !  What  a  Syftem  it  is  they 
adopt  !  Becaufe  the  Retina  has  a  con  fid  er  able 
Number  of  VefTels  thro5  the  whole  Extent  of 
it  ;  fo,  according  to  M.  Pecquet ,  thro*  all 
the  Courfe  of  thefe  VefTels,  Light  would  make 
no  Impreflion  either  on  the  Retina,  or  on  the 
Choroïdes  that  is  behind  the  Retina.  In  the 
mean  while  this  Darknefs  is  contradicted  by 
Experience. 

Monf.  Perrault ,  in  his  Turn,  fays,  that  the 
Retina,  being  tranfparent,  ftands  in  need  of  the 
Choroides  to  refledt  back  the  Rays  on  it,  as  a 
Looking- G lafs  requires  Quickfilver  ;  and  that 
at  the  Centre  of  the  optic  Nerve,  the  Retina 
being  unfupported  by  the  Choroides,  is  like 
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GlafTes,  whofe  Quickfilver  had  in  fome  Part 
been  peeled  off. 

This  Academift  compares  the  Choroides  to 
the  Quickfilver  of  a  Looking-Glafs,  whereas  it 
precifely  produces  a  quite  contrary  Effed.  The 
Office  of  Quickfilver  is  to  make  a  lively  Reflec¬ 
tion  of  Light  ;  the  Choroides,  on  the  other 
Hand,  is  a  black  Down,  which  totally  abforbs 
this  Light,  and  confequently  can  remit  no  Sen- 
fation  of  it  to  the  Retina.  He  is  obliged  to 
own,  that,  where  the  Choroides  is  defedive, 
there  alfo  Vifion  fails  *,  and  that  thus  the  Cho¬ 
roides  is  an  Organ  as  effential  to  this  Senfation, 
as  Quickfilver  is  to  the  Effed  of  the  Looking- 
Glafs,  which  is  the  Refiedion  of  Images.  I 
admit  the  Comparifon  in  this  Inftance.  It  is 
the  Quickfilver  alone  that  refleds  the  diftind 
Image  we  believe  we  fee  in  a  Glafs  ;  it  is  that 
alone,  which  produces  the  intire  Effed  of  the 
Mirrour,  the  Glafs  of  which  ferves  only  to  fix 
the  Quickfilver,  and  to  let  the  Rays  pafs.  In 
The  Cho- like  manner,  it  is  the  Choroides  that  performs 
the^mme-^H  t^e  Fundion  of  Vifion,  and  that  is  the  Seat 
diate  Or-  of  this  Senfation  *,  and  the  Retina  is  no  more 


gan  of 
Sight. 


than  the  Glafs  that  lets  the  Images  pafs.  What 
other  effential  Fundion  can  be  attributed  to  the 
Choroides  in  Vifion,  than  that  it  fhould  be  the 
immediate  Organ  of  it  ? 

Befides,  in  the  Choroides  are  affembled  all 
the  Qualities  requifite  to  form  the  Organ  we 
are  in  quell  ok  It  is  a  Continuation  of  the  pi  a 
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Mater ,  which  we  difcovered  above  to  be  the 
real  general  Organ  of  Senfations.  The  Cho¬ 
roïdes  is  folid,  elaftic,  and  extremely  fenfible. 
It  is  furnilhed  with  a  Sort  of  black  Down  intirely 
adapted  to  abforbing  of  Rays,  or  Images,  and 
confequently  receiving  the  whole  Impreffion  of 
them,  and  that  diftindly.  We  above  obferved, 
that  the  Papillæ  of  the  Tongue  abforb  the  fa¬ 
vour'/  Juices  ;  that  the  Infide  of  the  Nofe  re¬ 
tains  the  odoriferous  Vapours,  £sV.  It  is  almoft 
the  general  Strudure  in  the  Organs  of  Senfation, 
and  there  is  no  one  where  this  Strudure  is 


more  effential,  than  in  the  immediate  Organ  of 
Sight.  Becaufe  in  cafe  this  Organ  had  not  ab- 
forbed  the  Image,  ana  refieded  it,  this  reflected 
Image  had  been  fcattered  thro’  this  whole  Con¬ 
cavity,  all  the  Parts  of  this  Concavity  had  pro¬ 
duced  limilar  Refledions,  and  there  would  have 
been,  all  thro’  the  Organ,  a  ftrange  Confufion  of 
Rays,  and  of  Impreffions,  without  any  Image, 
or  diftind  Senfation.  It  is  partly  for  this  Rea- 
fon,  that  old  People,  in  whom  the  black  Liquid 
of  the  Choroides  falls  fhort  of  its  fine  fable  Co¬ 
lour,  difcern  not  Objeds  fo  clearly  as  formerly, 
but  with  a  Sort  of  Confufion.  The  Choroides 
therefore  is  the  foie  Membrane  of  the  Eye  pro¬ 
per  to  conftitute  the  immediate  Organ  of 
Villon. 


^  When  we  would  examine  the  Goodnefs  of  an 
Eye,  we  place  the  Perfon  over  againft  a  fine 
Light,  and  clofe  both  Eyes.  We  then  fuddenly 
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open  the  Eye  we  have  a  Mind  to  examine.  We 
next  remark  the  Motion  the  Iris  makes  on  the 
Entrance  of  Light  into  this  Organ.  If  it  con¬ 
tracts  xtfelf  a  good  deal,  the  Eye  is  very  good  ; 
if  but  a  little,  it  is  an  evident  Sign  it  fees  but 
feebly  ;  and  fhouid  it  remain  immoveable,  it  is 
abfolutelÿ  deprived  of  Sight. 

A  good  Eye  contracts  its  Pupil,  by  reafon 
the  immediate  Organ  of  Vifion  is  attacked  by  a 
lively  Light,  that  Simulates  it,  and  determines 
its  Fibres  to  ihorten  themfelves.  The  bad  Eye 
continues  immoveable,  becaufe  a  bad  Eye  is  that 
which  is  no  longer  fenfible  of  the  Imprefiion  of 
Light  ;  which  Infenfibility  is  the  Reafon  why  it 
is  not  excited  to  a  Contraction  of  its  Fibres.  It 
is  therefore  the  fame  Organ,  which  perceives  the 
Impreffion  of  Light,  and  that  contracts  its  Fi¬ 
bres  in  Confequence  of  it.  Now  the  Iris, 
which  contracts  itfelf  likewife,  is  the  Continua¬ 
tion  of  the  Choroides,  and  has  no  manner  of 
Connexion  with  the  Retina.  Therefore  the 
Choroides  is  the  immediate  Organ  of  Sight. 

It  fometimes  happens,  that,  in  an  Eye  that 
is  loft,  the  Iris  will  have  a  fmall  Motion,  on 
opening  the  found  Eye  to  a  glaring  Light. 
The  Iris  of  the  loft  Eye  contracts  itfelf  on  that 
Occafion  thro5  the  Senfibility  of  the  found  Eye, 
which  determines  a  fmall  Portion  of  the  Fluid 
that  caufes  the  Motion  to  flow  in  the  Nerves  of 
the  other,  where  fome  Pipes  of  this  Fluid  re¬ 
main  ftill  open,  tho5  all  the  Canals  of  the  fenfi- 
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tive  Fluid  be  intirely  fhut  up  ;  becaufe  thofe  are 
of  another  kind,  and  of  a  confiderably  finer 
Texture,  as  we  have  feem 

The  Accidents,  which  befal  the  Eyes,  are 
farther  Proofs  on  the  Part  of  the  Choroïdes.  In 
cafe  an  Inflammation,  or  painful  Tenfion,  af- 
fedts  the  Eye,  the  immediate  Organ,  endued 
thereby  with  too  great  a  Senfibility,  finds  itfelf 
hurt  by  the  ordinary  Light,  and  fufficiently  agi¬ 
tated  by  the  moil  feeble  Rays,  as  we  have  feen 
by  the  Obfer.vations  of  thofe  Perfons,  who  can 
difcern  Objedls  in  the  dark.  But,  of  all  the 
Parts  of  the  Bottom  of  the  Eye  ftruck  by  lumi¬ 
nous  Rays,  the  Choroïdes  alone  is  iufceptible  of 
Pain,  Tenfion,  and  Irritation  ;  inafmuch  as  the 
Retina  is  only  a  foft  and  infenfible  Subflance. 
Therefore  the  Choroïdes  is  the  immediate  Or¬ 
gan  of  Vifion.  - 

To  what  Purpofe  then  ferves  the  Retina  ?  Itufeofthc 
ferves,  firft,  to  give  to  the  vitreous  Humour,  Retina, 
and  the  Cryflalline  it  embraces,  their  remarkable 
Confiflence.  Secondly,  to  convey  to  the  Co¬ 
rona  Ciliaris,  the  Fluid  that  is  the  Principle  of 
A&ion,  purfuant  to  the  ordinary  Ufe  of  the 
Center  of  the  Nerves,  and  of  their  medullary 
Sublbance,  which  confcitutes  the  Retina. 


Thirdly,  to  perform  on  the  Choroïdes  the 
Function  attributed  to  the  Cuticle  that  covers, 
the  Papillae  of  the  Organ  of  the  Touch,  or  to 
difcharge  the  Office  of  the  porous  Membrane 
covering  the  glandulous  Papillae  of  the  Tongue. 

M  4  That 
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The  That  is  to  fay,  the  Retina  receives  the  Impref- 
w^^jfion,  moderates  it,  and  fits  it,  if  I  may  be  al¬ 
lowed  the  ExprefTion,  to  the  Unifon  of  the 
genuine  Organ.  But,  in  receiving  this  Impref- 
fion,  it  is  no  ways  fenfible  of  it.  The  Image  is 
reprefented  on  the  Retina,  as  on  an  oiled  Pa¬ 
per.  It  is  not  the  oiled  Paper  that  diicerns  the 
Image,  it  is  the  Eye,  the  Organ  that  is  behind 
the  Paper. 

Let  us  quit  for  a  Moment  the  Infide  of  the 
Globe  of  the  Eye,  and  furvey  the  Machines 
that  are  difpofed  around  this  Organ  for  the 
Perfedion  of  its  Fundi ons. 

The  Glafs,  which  makes  the  Entrance  of 
the  Globe  of  the  Eye,  is  not  a  folid  Cryftal. 
It  is,  it  muft  be  owned,  a  hard  and  poiifhed 
Membrane,  but  it  is  ftiJJ  a  Membrane,  and 
Organ  ofowes  all  its  Smoothnefs  and  Tranfparency  not 
the  Tears.  on]y  to  the  aqueous  Humour  it  contains,  but 
alfo  to  another  limpid  Water  that  inceffantly 
moiftens  it  without,  and  exadly  fills  its  Pores, 
Deprived  of  this  Water,  the  tranfparent  Cornea 
being  expofed  to  the  Air  grows  dry,  fhrivelled, 
tarnifhed,  and  ceafes  to  let  the  Rays  pafs.  This 
Water  fo  effential  to  the  Tranfparency  of  the 
Cornea,  and  to  Vifion,  is  the  Tears. 

For  the  Source  of  this  Liquid  is  affigned  a  com¬ 
plicated  Gland,  fituated  on  the  external  and  upper 
Part  of  the  Eye,  called  the  lachrymal  Gland  *. 

The 

*  Confult,  on  the  Head  of  this  whole  Defcription,  the 
Figures  of  Plate  VIII. 
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The  Tears  are  flied  on  the  fore  Part  of  the  Eye  The 
by  very  fine  Conduits  ;  and  the  frequent  Motion  ,E  1 9-  _j 
of  the  Eye-Lids  fcatters  them,  and  by  that 
means  waters  all  the  polifhed  Surface  of  the  Eye. 

They  are  afterwards  conveyed  towards  the  An¬ 
gle  pointing  to  the  iSTofe,  or  the  grand  Angle, 
by  the  twinkling  Edges  of  the  Eye-Lids, 
which  feparately  do  the  Office  of  a  Gutter,  and 
jointly  the  Office  of  a  Canal,,  and  at  the  fame 
Time  that  of  a  Pifton  or  Sucker  of  a 
Pump. 

On  each  Eye-Lid  towards  this  great  Angle, 
where  the  Tears  are  conveyed,  we  meet  with  a 
Sort  of  fmall  Refervoir,  the  Orifice  of  which  is 
termed  Punffum  Lachrymale .  Each  of  thefe 
minute  Canals  are  united  at  the  great  Angle 
with  a  common  Refervoir  called  Saccus  Lachry ~ 
malis.  This  Bag  is  attended  by  a  Canal, 
named  the  Lachrymal  Pipe ,  which  defcends 
lodged  in  the  Bones  even  to  the  Nofe  ;  where 
it  difperfes  the  Tears  that  concur  to  moiflen 
this  Organ,  when  they  flow  not  in  too  great 
Abundance.  But,  on  weeping,  there  is  a  Ne- 
ceffity  of  frequently  blowing  the  Nofe,  in  or¬ 
der  to  difembarrafs  it  of  the  Tears,  which 
there  flow  at  that  Time  in  too  great  a 
Quantity. 

It  was  not  at  all  fufficient,  that  the  Globe  ofThe  Mu{1 
the  Eye  fhould  be  watered  in  order  to  preferve  des  of  the 
its  Tranfparency  and  Beauty  ;  it  was  neceflary  ^  ^nd 
likewife  that  thefe  Telefcopes  of  the  Soul  fhould  Origin*” 

be 
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The  be  direded  towards  the  Objedls  we  would  take 
a  View  of  ;  and  that  they  fhould  be  dilated  to 
receive  diftindly  the  Images  of  neighbouring 
Objeds,  and  contraded  for  the  receiving  thofe 
of  Objets  at  a  Diflance,  for  Reafons  we  fhall 
fee  by  and  by.  Now  all  thefe  refpedive  Mo¬ 
tions  depend  on  fix  Mufcles,  furrounding  the 
Globe  of  the  Eye  *.  Four  of  them  dired  it 
in  its  lirait  Motions,  upwards,  downwards,  and 
fid  sways,  Thefe  four  principal  Mufcles,  ading 
in  concert  with  the  two  others,  perform  the  ob¬ 
lique  Motions. 

Thefe  Mufcles  rife  from  the  Circumference 
of  the  optic  Hole  at  the  Bottom  of  the  Orbit, 
thro5  the  Angle  formed  by  the  Divifion  of  the 
two  Laminae  of  the  Dura  Mater  ;  one  of  which 
of  conliderable  Thicknefs,  in  veils  the  optic 
Nerve,  and  the  other,  very  fine,  lines  the  Or¬ 
bit,  as  has  been  already  hinted.  Thefe  Mufcles 
do  not,  as  is  generally  the  Cafe,  derive  their 
Origin  from  fome  Bone.  Their  tendinous,  or 
rather  nervous.  Beginning,  is  vifibly  a  Part,  or  a 
Produdion,  of.  the  exterior  Lamina  of  the 
Dura  Mater  -,  which  is  only  of  that  Thinnefs, 
becaufe  thefe  Mufcles  are  produced  at  that 
The  Bones  Membrane’s  Expence  :  which,  I  make  no  man- 
and  Muf-ner  Gf  doubt,  has  produced  likewife  the  Orbit, 
the  Pro-  ^nec^  anc^  nourifhed  by  its  exterior  Lamina.  For 
du&ion  of  to  nourifh  a  Part,  to  give  it  Accretion,  and  to 

Mater.Uïa  f°rm  lt>  feem  t0  me  three  Things  confequent  to 

one 


*  See  Plate  II. 
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one  another.  What  the  Dura  Mater  does  in  The 
regard  of  the  Eye,  it  performs  in  refped  of  all  JLLIJ 
the  reft  of  the  Machine.  It  accompanies  the 
'«whole  nervous  Syftem,  and  lines  all  the  Bones 
tinder  the  Name  of  the  Feriofteum  :  and  it  is 
from  thefe  Perioftea,  that  the  Mufcles  take 
their  Rife.  It  is  the  Reafon,  why  Parts  fup* 
plied  with  the  moft  fubftantial  Nerves,  as  the 
Thigh,  are  furniftied  likewife  with  the  moft 
confiderable  Bones  and  Mufcles.  Ours  is  analo-  All  Parts 
gous  to  the  Formation  and  Accretion  of  Vege-0^^311^ 
tables.  One  foie  Principle  extended,  unfolded,  Spring 
and  varied,  forms  every  Species  of  Parts.  froîlîl  thc 
From  the  Root  of  the  Plant  fprings  the  Trunk,  Brain° 
the  Branches,  the  Leaves,  Flowers,  Fruit,  and 
their  refpedive  Parts.  From  the  Brain  and 
Nerves  is  every  thing  formed  in  Man.  His 
Mechanifm  is  of  a  more  complicated  Nature, 
but  ftill  it  is  really  Mechanifm. 

Generally  all  the  Mufcles  of  the  Eyé  corre» 
fpond  in  their  Motion,  and  determine  at  one  and 
the  fame  Time  the  Axis  of  each  Eye  towards 
the  fame  Point,  towards  the  fame  Objed  ;  and 
this  ordinary  View  is  called  a  dire 51  Sight . 
Sometimes  the  Eyes  are  in  fuch  a  State,  that 
there  is  no  direding  both  of  them  in  a  ftra.it 
Line  towards  the  Objed  they  are  fixed  on, 
which  Circumftance  is  termed  Squinting.  This  Squinting 
Defed  proceeds  from  the  Equilibrium  being Eyes* 
broken  among  the  preceding  Mufcles,  whether 
by  Accident,  or  determinately.  The  Equili¬ 
brium 
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The  brium  is  deftroyed  among  the  Mufcles  of  the 
«>3-^-1»  EYe>  by  reafon  that  one  of  the  Mufcles 
is  weaker  than  the  reft,  occafioned  either  by  a 
paralytic  Diforder  of  the  Nerves,  or  by  a  Sort 
of  Sprain  of  this  Organ  confequent  to  fome  vio¬ 
lent  Motion.  Secondly,  Squinting  arifes  like- 
wife  from  one  of  the  Mufcles  contracting  itfelf 
in  a  greater  Degree  than  the  others,  thro’  an 
acquired  Habit  of  forcing  the  Eye  in  the  Di¬ 
rection  of  this  Mufcle.  This  is  the  moft  ordi- 
nary  Caufe  ;  and  it  is  thus  that  Infants  in  the 
Cradle,  excited  by  lbme  ObjeCt  or  other  to  turn 
an  Eye  ftrongly  fideways,  contract  this  ill 
Cuftom  of  Squinting.  We  fhall  afiign  hereafter 
an  additional  Caufe  of  this  DefeCt. 

Let  us  fee,  in  the  mean  while,  how  the  Images 
of  external  ObjeCts  come  to  be  painted  in  this 
wonderful  dark  Chamber,  accommodated  with 
its  Lens’s,  and  a  Texture,  that  not  only  receives 
thefe  Images,  but  even  perceives  their  Impreftion. 

We  have  feen,  that  the  ACtion  of  Light 
How  Ob*conftfts  in  the  Vibrations  of  this  Fluid  excited 
pSted^ky  luminous  Bodies,  and  reflected  by  Bodies 
sheBottom viftble.  A  Body  is  not  feen,  but  inafmuch  as  it 
re^e(^s  thefe  luminous  Vibrations  back  to  our 
Eyes.  It  is  only  the  Sun,  and  luminous  Bodies, 
that  become  ObjeCts  of  Vifion  by  Vibrations 
immediate  and  without  Reflections.  Thefe 
Vibrations,  reflected  by  illuminated  Bodies,  are 
quick  and  lively,  when  they  fhoot  from  the 
Surfaces  of  Bodies,  which  refleCt  a  great  deal  of 

Light  \ 
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Light  ;  or  that  are  at  the  regular  and  direct  The 
Point  ot  Reflection,  explained  p.  ioo,  £ÿc.  Thefe  »  — w-„j 
Vibrations  are  feeble  in  Proportion  as  the  Re¬ 
flexion  is  more  indirect,  more  oblique,  and  lefs 
mpplied  with  Rays  ;  and  it  is  this  more  or  lefs  of 
reflected  Light,  which  forms  the  Image  of  Bodies. 

For  the  Parts  of  the  Surface  of  Bodies, 
wnich  we  receive  the  regular  Reflexion  of, 

[  constitute  the  luminous  Points  of  their  Images. 

The  others,  which  dart  on  us  a  more  or 
lefs  oblique  Light,  form  the  Gradations, 
Mixtures,  and  Shades  of  thefe  Images.  In 
fhort,  Light  delineates  on  the  Choroides,  as 
il  *  we  delineate  on  a  black  Paper,  in  Crayons, 

/  white,  grey,  &tV.  We  put  white,  that  is,  a 
|  great  deal  of  Light,  in  thofe  Parts  of  the  Piece 
which  ought  a  good  deal  to  projeCt,  and  ap¬ 
peal  in  a  ilrong  Light.  Grey,  or,  in  other 
Words,  a  fmall  Portion  of  Light  is  placed  in 
i  the  Parts,  which  ought  to  projeCl  lefs  and  ap- 
■j  pear  more  obfcure  -,  and,  in  fhort,  the  Paper  is 
left  all  black,  that  is,  no  Light  at  all  is  dif- 
!  ptayed  on  the  Places  that  fliould  be  intirely  dark. 

In  order  to  form  an  Idea  how  a  Body  diffu- 
:  fes  its  Image  to  all  Diftances,  and  in  all  thei^age^f 
Points  of  Space  that  furround  it,  we  mull  lookan  °hie& 
I  upon  all  the  Particles  a  vifible  Body  is  compofed  dlThe  “ 

(  of,  as  fo  many  fmall  pyramidal  Mountains,  P°ints  of 
every  one  of  which  fcatters  a  Sort  of  Atmofphere 
I  of  Rays  towards  all  the  Points  of  Space  with*- 
/  wnich  this  Part  of  the  Body  correfponds. 

Each 
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The  Each  Particle  or  each  Point  of  the  Body  mak- 
5  *n~  a  fcatte™g  °r  Rays,  all  thefe  Rays 

muft  neceflarily  crofs  one  another,  meet  one 
another,  and  unite  in  all  the  Points  of  Space 
that  furround  the  Body.  Now  as  from  all  the 
Points  of  Space  furrounding  a  Body,  there  is  ef¬ 
fected  a  Union  of  Rays  reflected  from  every 
Point  of  the  Object,  there  is  alfo  produced  an 
Image  of  this  Object.  For  the  Image  of  an 
Object  is  nothing  elfe  than  the  Union  and  Af- 
femblage  of  Rays  reflected  from  all  Points  of 
the  Surface  of  this  Object.  In  order  to  give 
a  fenfible  Idea  of  this  Scattering,  Crofling, 
and  Union  of  Rays,  fee  Fig.  i.  where  we 
have  taken  only  three  Points  of  the  Object, 
and  have  fcattered  of  thofe  but  a  few  Rays,  not 
to  embroil  and  confound  the  Figure.  All  the 
Points,  o,  of  the  Circumference  of  this  Object, 
where  the  three  Sorts  of  Rays  unite,  are  thofe 
where  the  Object  is  vifible.  Now  naturally, 
this  Union  is  in  all  the  Points  of  this  Circumfe¬ 
rence,  as  the  Number  of  fcattered  Rays  is  in  a 
manner  infinite. 

I  conceive,  you  will  tell  me,  that  when  the 
Rays  of  the  Sun  from  the  South  go  to  ftrike  an 
Objet  placed  in  the  North,  my  Eye,  fituated 
Southward  of  this  Objet,  will  receive  its  Image. 
But  how  fhali  I  receive  this  Refletion  and  this 
Image,  if  the  Objet  be  between  the  Sun  and 
me  ?  And  yet,  notwithstanding,  I  do  not  at  all 
ceafe  to  fee  it  in  this  Situation. 


You 
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You  fee  it  :  Therefore  you  receive  the  re¬ 
fected  Rays  of  it.  Y  ou  do  not  receive  the  im¬ 
mediate  Reflection  of  the  Rays  of  the  Sun,  but 
that  of  the  Rays,  which,  having  pafifed  this 
ObjeCt,  and  having  been  ftruck  by  other 
Bodies,  the  Air,  and  perhaps  yourfelf,  have 
been  reflected  from  thence  towards  this  ObjeCt, 
which  tranfmits  them  to  you  in  its  Turn.  For 
altho*  the  ACtion  of  the  Sun,  and  of  all  lumi¬ 
nous  Bodies,  has  but  one  foie  Direction,  yet 
ObjeCts  refleCt  Rays  in  all  Directions,  and  from 
every  Point  of  their  whole  Circumference.  Be- 
caule  this  firft  Direction,  imprinted  on  Rays 
by  luminous  Bodies,  is  varied  in  a  thoufand 
and  a  thoufand  other  Directions,  by  the  innu¬ 
merable  Reflections  which  thefe  Rays  undergo 
from  all  the  Bodies,  and  every  kind  of  Matter, 
that  occurs  to  them. 

Let  us  take  one  of  thefe  Points,  where  thefe  What  ar- 

three  Sorts  of  Rays  crofs  one  another,  andrives  t0 
i  i  T-,  the  Image 

there  place  an  Lye,  Fig.  2,  Plate  IX.  that  pafïes 

The  Ray  A,  a,  that  darts  from  the  Point thro* thc 
of  the  Arrow,  A,  B,  in  palling  from  Air  to^C* 
the  tranfparent  Cornea  and  aqueous  Hu¬ 
mour,  pafles  from  a  lefs  denfe  Medium  to  one 
that  is  more  denfe.  It  muft  therefore  be  re- 
fraCted  in  approaching  the  Perpendicular,  p.T  s 
the  inferior  Ray,  B,  b,  does  the  fame.  The  ' 

Rays  approach  one  another,  and  are  collected 
in  a  lefs  Space  in  order  to  pafs  thro’  the  Pupil. 

In 
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In  piercing  the  Cryftalline  Humour,  K, 
they  are  ftill  more  compadt  by  the  fame  Law. 
In  going  from  the  Cryftalline  Humour,  the 
Rays  pals  to  the  vitreous  Humour  that  is  a  lefs 
denfe  Medium,  and  there  ought  to  be  refradted 
on  receding  from  the  Perpendiculars  g,  g  j  but, 
receding  from  thefe  Perpendiculars,  which  have 
a  Dirediion  oppofite  to  the  former  Directions, 
the  Rays  continue  to  approach  one  another,  and 
are  collected  towards  the  Axis  of  the  Eye,  to 
the  Bottom  of  which  they  go  to  convey  their 
Impreftion,  H,  I,  L.  This  Impreftion  is 
made  in  a  reverfed  Diredtion.  The  Ray,  A, 
a,  falls  in  L  on  the  oppofite  Side,  and  the  Ray, 
Objects  are^>  paftes  alfo  on  the  other  Side  H  :  becaufe 
j^ve^dat  thefe  Rays  crofs  one  another  conformably  to 

tomofthew^lat  we  ^ee  m  the  Experiment  of  the  dark 
Eye„  Chamber.  There  is  only  the  diredt  Ray  I,  K,  I, 
which  regularly  follows  the  vifual  Axis,  and  is 
not  at  all  refradled,  becaufe  it  is  perpendicular 
to  the  Cornea,  and  to  the  whole  Globe. 

If  the  Experiment  of  the  dark  Chamber  does 
not  carry  with  it  fufficient  convidtive  Evidence, 
take  the  Eye  of  an  Ox,  its  Bottom  ftript  of  the 
Sclerotis  and  Choroïdes  in  fuch  a  Manner, 
that  the  nitrous  Humour  is  only  covered  by  the 
Retina.  Place  this  Eye  over  againft  two 
Candles.  You  will  fee  thofe  Candles  painted 
in  a  reverfed  Order  on  the  Retina,  and  will 
obferve  that  the  Candle  on  the  right  Side  falls 
on  the  left  Side  of  the  Bottom  of  the  Eye.  Or, 

if 
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if  you  place  one  above  the  other,  you  will  fee 
that  the  upper  Candle  will  be  painted  on  the 
lower  Part  of  the  Bottom  of  the  Eye,  and  that 
the  lower  Candle  will  be  painted  on  the  upper 
Part  of  the  fame  Bottom.  A  Fad  you  may  ea- 
fiiy  be  convinced  of*  by  removing  fuccefiively  each 
Candle  in  order  to  take  an  exad  Survey  of  them. 

In  the  mean  while,  if  we  place  ourfelves  once 
more  on  the  Top  of  Montmartre *  and  take  a  How  the 
Profped  of  the  vaft  and  fuperb  Horizon  that^j5^  a 
furrounds  Paris  and  its  Suburbs,  the  aftonifhing  plain  may 
Redudion  of  feven  Leagues  of  Country  tocr°rs  one 
feven  Lines  at  the  Bottom  of  the  Eye  is  but  a  without 
common  Effed,  in  cOtnparifon  to  what  falls  out  Confuiioii 
at  the  Point  where  all  the  Rays*  that  convey  ?  '  * 

to  us  this  Pidure*  crofs.  The  Rays  that 
comprife  the  Pidure  of  all  Paris ,  thrice  of  the 
Compafs  of  all  Paris ,  are  united,  not  in  feven 
Lines,  blit  in  a  fingle  Point.  This  is  wonder¬ 
fully  furprizing  ih  the  firft  Place.  This  pro¬ 
digious  Quantity  of  corifufed  Rays  lofes,  in  this 
jfuppofed  Confufion*  neither  its  Diredion,  nor 
I  Colour,  nor  Force.  All  thefe  Rays  are  fe* 

}  parated  afrefli,  and  approach  the  Bottom 


of  the  Eye  as  diftindly  as  if  they  had 


never  met  5  an  Effed  ftill  more  aftonifhino- 
[For,  in  fhort.  Matter  is  impenetrable.  How 
1  therefore  can  Rays*  tranfmitted  from  feven 
i  fquare  Leagues,  keep  together  in  a  Point*  in  a 
1  Pin-Hole,  thro’  which  I  would  fee  this  Plain, 
î  and  that  without  being  in  Contad,  without  any 

N  mutual 


i j  8  A  Phyjîcal  EJfay 

The  mutual  Collifion,  or  the  lead  Interruption  to 
E  Y_£> ,  one  another  imaginable  ?  I  own,  I  do  not  ap¬ 
prehend  it.  Becaufe  I  have  no  Apprehenfion 
but  of  Things  that  bear  fome  Refemblance 
with  others  Ï  have  feen  ;  and  it  is  certain,  I 
could  never  fee  even  in  Light  itfelf  a  Phœnome- 
non  of  this  kind.  It  is  a  Fad,  notwithftanding, 
true,  real,  and  natural  ;  and  confequently,  tho* 

I  have  not  an  Apprehenfion  of  it  in  the  manner 
I  have  of  large  Objeds,  I  can  yet  conceive  it, 
and  form  to  myfelf  an  Idea  of  it. 

It  is  ufual  enough  to  fay,  that  all  the  Rays  of 
a  Plain  come  to  penetrate  one’s  Pupil  ;  and  from 
thence  it  is  furmifed,  that  Light  is  a  penetrable 
Matter,  a  Matter  that  is  equivocal.  But  this  ! 
feems  to  me  to  be  a  Sort  of  Impofition.  For  it 
is  to  be  remembered,  that  Bodies  do  not  adu- 
ally  tranfmit  Rays  to  our  Eye,  but  only  excite  : 
Vibrations  in  an  Ocean  of  Light  ;  and  that  thefe 
Vibrations  are  communicated  to  the  Light  that 
refides  in  our  Eye.'  A  whole  Plain  therefore 
does  not  tranfmit  Rays  to  the  Eye,  but  a  whole 
Plain  communicates  its  Vibrations  to  the  Light  ; 
redding  in  the  Eye,  in  the  Pupil.  There  is 
ever  in  my  Pupil  but  the  fame  Quantity  of 
Light,  that  always  anfwers  to  the  fame  Cone  of  j 
exterior  Light,  from  whence  it  like  wife  continu¬ 
ally  receives  (the  Light  being  equal)  the  fame 
Quantity  of  Vibrations,  whether  the  Cone  be 
fmall,  that  is  to  fay,  fhort,  as  when  I  am  in  my 
Chamber,  or  whether  it  has  a  great  Bafis,  or  is 

long 
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long,  as  when  I  am  upon  Montmartre .  All  the  The 
Difference  there  is  conffffs  in  this,  that,  when  I  E  Y 
am  in  my  Chamber,  my  library,  which  1  have 
in  View,  puts  the  Light  in  Motion  in  my  Pupil, 

1  which  all  Paris  would  there  put  in  Motion  were 
I  on  Montmartre.  Each  Volume  is,  there,  in- 
Head  of  a  great  Houfe,  a  Palace,  or  a  Church, 

!  There  would  not  be  more  Light  in  my  Pupil 
[  on  beholding  all  Paris ,  nor  even  a  greater  Mo¬ 
tion  of  the  Light  that  is  in  it.  Only  the  Parts 
of  Light  put  in  Motion  by  Books,  Pictures* 
and  Tapeftry,  would  be  put  in  Motion  by 
Houfes,  Cailles,  and  an  open  Country  ;  that 
;  is  to  fay,  by  Cones  of  Light  correfponding  with 
all  thefe  Things.  My  Pupil,  it  is  true,  con¬ 
tains  a  very  fmall  Space  of  Light  to  be  divided 
for  fo  great  an  Extent  of  Objects.  But  it 
is  fo  much  the  worfe  in  that  Refpe£h 
For  the  Extent  of  I mpre liions  is  always  the 
fame,  and  the  great  Extent  of  Objehts  muff: 
penetrate  the  fmall  Extent  of  my  Pupil,  and  the 
little  Quantity  of  Light  redding  there  :  and  if 
Objects  have  fo  great  an  Extent,  or  fo  many 
Impreffions  to  lodge  in  this  narrow  Compafs, 
they  will  be  one  upon  another,  and  intirely  con  - 
fufed.  A  Houfe,  for  inftance,  will  be  but  a 
Point  of  Shade-,  becaufe  it  will  take  up  no 
[  more  Room  in  my  Pupil,  than  the  Point  on  the 
Letter  i  of  the  Book  I  read  -,  and  from  hence 
arifes  the  Confufion  obfervable  in  large  Prof- 
:  pefts.  It  is  therefore  evident,  that  all  the  Ho- 
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The  rifon  of  Paris  does  not  tranfmk  more  Light  to 

J?  Y  E  ^  '  * 

my  Eye,  than  my  Chamber  when  I  am  in  it, 
or  even  the  foie  Page  of  a  Book,  when  I  look 
on  it  near. 

Does  not  this  Precifion  of  Idea,  on  the  Na¬ 
ture  of  Images,  feem  to  begin  to  render  this 
Effedb  Ample  and  natural  ?  One  cannot,  it  is 
evident,  be  under  a  Temptation  any  longer  of 
efteeming  it  myfterious,  or  of  making  it  a  Sub¬ 
ject  of  divine  Revelation.  However,  let  us 
confxder  it  with  Attention.  Tho*  I  have  done 
all  in  my  Power  to  render  this  a  Ample  Pheno¬ 
menon,  and  have  ftripped  it  of  its  feeming  to 
carry  with  it  fomething  miraculous,  there  ftill 
jiotwitbftanding  remains  in  it  fufficient  Matter  to 
All  us  with  great  Aftonifhment  and  Admi¬ 
ration. 

The  Light  of  my  whole  Chamber,  or  of  a 
whole  Plain,  does  not  come  to  be  confufed  in 
my  Pupil  ;  but  the  Motions  imprinted  on  the 
Light  that  is  there  already,  really  crofs  one  ano¬ 
ther  without  any  Diforder,  which  Motions  are 
ever  in  prodigious  Number.  Forafmuch  as 
each  Toife  of  a  Plain,  containing  one  hundred 
Millions  of  them,  correfponds  only  with  a  Point  , 
in  my  Pupil,  a  hundred  Millions  of  Points  of 
Light  muff  ftill  be  found  in  my  Pupil,  a 
Circle  of  a  Line  and  a  half  Diameter.  And 
thefe  hundred  Millions  of  Globules  are  there  at 
their  Eafe.  They  have  Vibrations  that  crofs 
one  another  without  the  leaft  Moleftation  * 

that 
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that  is  to  fay,  the  Phcenomenon  of  Vifion  fup-  The 
pofes,  that  a  Circle  of  a  Line  and  a  half,  or,  ^ 
even  a  Pin-Hole,  contains  a  hundred  Millions  The  pro¬ 
of  luminous  Globules,  belides  other  Particles 

A/r  _  .  vinbility 

Matter  of  iefs  Subtilty  \  and  farther,  that  thereand  Poro- 

are  between  thefe  Globules  more  than  a  hundred?!7 

A/rir  r  „  Matter. 

Millions  or  Pores,  or  a  Space  larger  than  thefe 
Globules,  and  thefe  other  Particles  of  Matter 
penetrated  by  them.  In  a  Word,  Vifion  fup- 
pofes  in  matter  an  aftonifhing  Divifion,  and  a 
Porofity  more  than  aftonifhing  ;  Qualities  of 
Bodies  the  bell  proved,  phyfical  Principles  the 
moft  certain.  Does  not  the  Microfcope  dis¬ 
cover  to  us  on  our  Skin  five  and  twenty  thou- 
fand  Pores  in  the  Space  that  covers  a  Grain  of 
Sana  ?  A  thoufand  of  thefe  Grains  of  Sand 
might  find  Room  in  the  Pupil,  where  would  of 
courfe  be  contained  likewife  five  and  twenty 
Millions  of  thefe  Pores.  But  it  ought  to  be 
obferved,  that  thefe  Pores  are  Orifices  of  Vefifels 
made  of  lolid  Sides,  compofed  themfelves  of 
hollow  Tubes,  and  that  thefe  Vefiels  convey  to 
our  Atmofphere  a  Flood  of  Vapours.  It  would 
be  thought  a  very  extravagant  Calculation, 
were  I  to  reckon  the  Area  of  this  Torrent  of 
Vapours,  and  the  Texture  of  its  Canal  at  a 
Million  of  Particles,  One  would  meet  with 
notwithstanding  five  and  twenty  Millions  in  a 
Space  no  longer  than  that  of  the  Pupil  That 
is  to  fay,  there  would  be  found  two  hundred  and 
fifty  Times  a  hundred  Millions,  or  two  hun- 

N  3  dred 
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dred  forty-nine  Times  more  luminous  Globules  in 
our  Pupil,  than  I  have  counted  ^  and  in  the 
mean  while  what  a  Difference  there  is  between 
the  le  grofs  Particles,  and  thofe  of  Light, 
Mu  Pc  we  not  then  imagine,  that  there  are  not 
above  a  hundred  Millions  of  luminous  Globules 
in  the  Pupil,  or  at  leaf!  in  a  Pin-Hole  ?  I  have 
no  Inclination  meerly  to  afconilli  the  Reader  ^ 
for  fall  even  this  Number,  wonderful  as  it 
is,  ought  to  be  looked  upon  as  falling  far 
fhort  of  the  real  Fact.  Nature  does  not 
flop  there,  and  we  muff  follow  her.  Let 
us  therefore  boldly  pronounce  at  once,  that 
there  are  in  the  Pupil,  not  a  hundred  Millions 
of  luminous  Globules,  but  a  hundred  Millions 
of  luminous  Pencils,  compofed  perhaps  them- 
felves  of  as  many  Globules,  and  of  abundantly 
more  Pores  between  them.  It  is  obvious  thro* 
all  this  Work,  that  the  groffer  anatomical  Ob¬ 
servations  lead  one  on  infenfibly  to  thefe  moft 
furprizing  and  almofl;  incomprehenfible  Fine- 
neffes  of  Matter. 

Admire  then  thefe  Phœnomena  of  Nature, 
not  like  one  devoted  to  Myfteries,  who  re¬ 
doubles  his  Enthufiafms  in  Proportion  to  their 
Obfcurity,  and  the  impenetrable  Darknefs  they  t 
are  involved  in.  But  be  filled  with  Admiration 
as  a  Philofopher,  that  is  touched  with  the  Beau¬ 
ties  of  the  Mechanifm  which  falls  under  his 
Conception. 


What 


impoffibîe. 
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What  I  have  been  faying,  concerning  the 

I  j  Y  E  o 

Action  of  Rays,  fuppofes  that,  befides  the  Po- 

rofity  of  Bodies,  there  is  a  great  deal  of  Vacuum  Fr- 

between  the  Particles  of  Matter  ;  and,  in  myJ1urn  ojr 

Opinion,  there  is  nothing  in  Phyfics  more  cer -DesCartes, 

tain.  I  will  not  pronounce  with  Sir  Ifaac 

Newton ,  that  there  is  not  a  cubical  Foot  of man  com- 
t.  ir  ^  ^  ^  pleat  Va- 

Matter  from  the  Sun  down  to  us.  But  it  feerns£uum^  are 
to  me  evident,  that  the  perfect  Plenum  is  as  equally 
repugnant  to  the  Laws  of  Nature,  as  the  corn- 
pleat  Vacuum  ;  and  that  both  the  one  and  the 
other  would  render  Motion  impoffible  :  the 
Plenum  by  too  many  Obftacles,  as  Sir  Ifaac 
has  demonftrated,  the  Vacuum  for  Want  of 
contiguous  Bodies,  without  which  there  can 
be  no  Communication  of  Motion.  Befides,  all 
Matter  is  porous,  and  no  Matter  can  be  in 
Contact  with  another  without  Vacuities  between 
them.  Whatever  infinite  Series  we  may  flip- 
pofe  of  fubtile  Matter  to  fill  thefe  Pores,  the 
Series  of  Vacuums  will  be  more  than  infinite, 
and  follow  Matter  univerfally.  How  willing  io 


ever  we  may  be  to  unite  all  thefe  Series  of  Mat¬ 
ter  without  Intervals,  if  we  fuppoie  them  to 
have  a  Figure  adapted  for  an  exact.  Conjunction, 
they  would  form  no  more  than  an  univerfal  im¬ 
penetrable  Solid.  Gold  and  the  Diamond  are 
only  Spunges  in  Companion  of  what  would  be 
then  the  whole  Univerfe.  One  has  not,  it  is 
objedted,  the  lead  Idea  of  a  void  Space.  In 
the  mean  Time  it  was  the  firft  thing  I  have 

N  4  the 
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The  the  beft  Conception  of  ;  and  I  was  forced  to  g q 
a  Courfe  of  Phyficks  in  order  to  get  rid 
of  this  natural  Idea,  and  to  be  convinced  that 
my  Chamber  is  full  of  Air.  For  my  Senfes 
had  never  pointed  out  (:o  me  any  thing  elfe  than 
a  Vacuum. 

As  there  are  Vacuities  between  the  Particles  of 
Light,  consequently  thofe  Particles  are  not  in 
immediate  Contact,  as  Des  Cartes  imagined  $ 
nor  is  Light  propagated  from  the  Sun  to  us  in 
an  Inftant.  Becaufe  the  Vibrations  and  Undu¬ 
lations  of  Light  run  over  the  fmall  Spaces 
which  divide  its  Globules,  and  all  Space  de¬ 
mands  a  certain  Time  to  be  traverfed.  With¬ 
out  thefe  Spaces,  without  thefe  Voids,  how  can 
one  conceive  the  Vibrations  and  Aftion  of 
Light  ?  But  thefe  Spaces  are  not  of  that  Im- 
menfity  as  thpfe  which  Sir  Ifaac  Newton 
makes  Light  run  over,  and,  on  that  Ac¬ 
count,  tke  Propagation  of  it  is  more  e^fily 

conceived  „ 

v  .  '■  • 


€he 


m  the  Sense  si 


*Ths  PRINCIPAL  PhOENOMENA 

VISION. 


Why  we  fee  Objets  {Irait,  tho'  they  are 
painted  reverfed  in  the  Eyes . 


THE  Soul  muft  fee  the  Rays,  or  rather 
mufl  perceive  them  in  the  different 
Parts  of  the  Eye,  in  the  manner  fhe  perceives 
the  Fire  that  affed§  different  Parts  of  the  Hand, 
If  the  Fire  burns  my  Thumb  or  little  Finger, 
fhe  is  under  no  Miftake  on  that  Account. 
In  the  mean  while  the  Image  of  Objeds  con? 
veyed  to  the  Bottom  of  the  Eye  is  found  rever¬ 
fed  frqm  Top  tq  bottom,  from  left  to  right, 
and  yet  \ye  ceafe  not  to  difcern  the  Objeds  fuch 
as  they  are  in  themfelves.  What  then  in  this 
Cafe  becomes  of  the  Juflnefs  of  the  Soul’s 
Judgment  ?  Or  rather  by  what  means  will  fhe 
corred  her  ordinary  Judgment,  fo  as  not  to 
render  it  conformabje  to  the  Situation  of  Images 
and  Impreffions,  but  intirely  fo  to  that  of  Ob¬ 
jeds  ?  How  in  fhort  does  fhe  convey  to  the 
lower  Part  of  the  Objed,  the  Senfation  fhe  re¬ 
ceives  at  the  upper,  from  the  Bottom  of  the 
Eye,  and  to  the  right  the  Impreflion  fhe  re¬ 
ceived  from  the  left  ? 

V-  ■*.  i  k'  -  «■  -  *  ... 
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The  The  grand  Mailer  the  Soul  follows  in  this 
Particular  is  the  Touch.  This  foie  Senfation  is  the 
competent  Judge,  the  fovereign  Arbiter  of  the  Si¬ 
tuation  of  Bodies.  It  is  this  Mailer  that  firil  told 
us  we  walk  upright,  and  that,  in  confequence  of 
this  hrfc  Rule,  gave  us  a  true  Idea  of  the  Situation 
of  other  Bodies.  The  Soul  has  been  convinced 
by  Demonflrations  (for  fuch  they  are)  of  this 
Senfe,  and  knows  otherwife  that  the  Eyes  are 
very  apt  to  deceive.  She  therefore  faid, — Since 
Peter ,  whom  my  Hands  and  the  proper  Situa¬ 
tion  of  my  Body  have  demonftratëd  to  me  to 
be  upright,  transmits  to  the  Eye  an  Image  in¬ 
verted,  I  will  conclude  all  Objects  hereafter  to 
be  right,  that  fhall  be  painted  in  my  Eye  re- 
verfed,  and  all  thofe  reverfed,  that  fhall  be 
painted  right.  The  Judgment  of  Reafon  was 
immediately  followed  by  that  of  Habitude,  and, 
Habitude  once  eitablifhed,  it  is  a  kind  of  Ænig- 
ma  to  divine  the  manner  after  which  the  Soul 
can  fee,  that  is  to  fay,  judge  Objeds  right, 
tho’  they  are  reverfed  in  the  Eye. 

But  why,  you  will  afk,  do  not  thofe  that  are 
born  blind,  on  acquiring  their  Sight,  at  firft  fee 
Objeds  reverfed  *  ? — -Thefe  blind  have  all  their 

Lives 

*  It  is  no  where  demonflrated,  that  thefe  Novices  in 
the  Art  of  feeing  law  not  at  firft  the  Objeds  reverfed.  On 
the  contrary,  we  have  already  proved,  that  they  mult 
have  been  apprized  of  this  Inveriion.  But  fuppofmg  there 
have  occurred  fome,  who  have  judged  Objeds  upright  on 
the  hr  It  Life  they  have  made  of  their  Eyes,  fee  how  that 
may  be  very  rationally  accounted  for. 
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Lives  Felt  the  Objeds,  and  formed  an  allured  The 
Judgment  of  their  Situation.  Their  Soul  there- 
fore  is  not  fo  liable  to  a  Mifapprehenfion  as  thofe 
of  others  are.  Nay,  it  is  poflible  the  reverted 
Senfation  may  make  a  Part  of  the  Aftoniiliment 
they  are  feized  with,  on  the  breaking  in  of 
Light  ^  and  that  in  the  Crowd  of  Images,  they 
have  no  diftind  Perception  of  this  Singularity. 

But  this  Inverfion  of  Objects  has  no  Effed  on 
their  Ideas,  fo  well  eftablifhed  by  the  long  Lef- 
fons  of  their  true  Mailer,  the  Touch.  The 
old  blind  Man,  Fig.  3,  Plate  IX.  accuftomed  to 
condud  himfelf  along  with  his  two  Sticks,  and 
to  judge  by  means  of  thofe  of  the  Situation  of 
Bodies,  is  not  at  all  deceived  in  that  Refped. 

He  knows  very  well  that  his  Dog,  which  he 
touches  with  his  right  Stick,  is  on  the  left,  and 
that  the  Tree,  touched  by  his  left  Stick,  is  on 
the  right  Hand.  Should  he  in  an  Inflant  be 
accommodated  with  two  good  Eyes,  at  the  Bot¬ 
tom  of  which  the  Dog  would  be  on  the  right, 
and  the  Tree  on  the  left,  he  would  fufpend  his 
Belief,  and  refer  the  Matter  to  the  Demonltra- 
tion  of  his  Sticks,  which  he  is  convinced  are 
infallible. 

The  Soul  makes  as  much  of  it,  at  leaft  in  re¬ 
gard  of  all  Objects,  on  which  the  Experience  of 
the  Touch  has  been  able  to  Hied  its  Lights,  ei¬ 
ther  immediately,  or  by  Comparifon.  I  have 
my  Reafons  for  adding  this  Reltridion.  The 
Principles  we  have  been  taking  a  View  of, 

conduded 
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The  conduced  me  to  furmize,  that  the  Soul  faw 
SfGHT.  fometimes  Obje&s  reverfed,  thro5  want  of  the 
Means  juft  mentioned.  And,  in  fhort,  I  have 
been  happy  enough  to  be  convinced  of  this  by 
an  Experiment  as  fingular,  as  fimple  ;  with 
which  one  has  the  additional  Advantage  of  de- 
monftrating  the  Inverfion  of  Images  in  the  very 
Eyes  of  any  one  that  makes  the  Obfervation. 
And  here  it  is. 

Place  a  Light  at  a  moderate  Diftance  from  a 
fmooth  and  very  convex  Body,  in  fuch  a  man¬ 
ner  that  a  final!  luminous  Point  of  it  may  be 
determined  towards  yourfelf.  In  order  to  fuc- 
ceed  with  more  Certainty,  prevent  the  firft 
Light  from  falling  on  your  Eyes.  Shut  after¬ 
wards  one  Eye,  and  look  at  the  luminous 
Point  in  an  ind.iftin<ft  manner,  that  is  tq  fay  with  » 
the  Eye  relaxed  or  dilated,  This  Point  will 
appear  to  you  larger  and  beamy.  Then  if  you 
put  your  Finger  on  the  right  Side  of  the  Eye 
that  is  open,  and  move  it  towards  the  Axis  of 
this  Eye  from  right  to  left  in  order  to  cover  this 
luminous  Point,  you  will  diftin&ly  find  the 
Shade  of  your  Finger  come  on  the  contrary 
from  left  to  right,  and  pafs  over  the  luminous 
Point  in  a  Direction  oppofite  to  that  you  gave 
It.  If  you  afterwards  make  your  Finger  pafs 
before  the  luminous  Point  from  left  to  right, 
its  Shade  will  pafs  there  from  right  to  left.  In 
fhort,  if  you  make  it  pafs  from  high  to  low,  or 
from  low  to  high,  its  Shade  will  ftill  pafs  in  a 

contrary 
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Contrary  Diredlion  over  the  luminous  Point, 
ît  is  therefore  plain,  that  the  Soul  fees  at  firft 
the  Objedts  inverted  in  the  manner  their  Images 
are  in  the  Eye  ;  and  that  fhe  determines  the 
Xmpreflions  to  the  Places  of  the  Eye,  where 
fhe  perceives  them,  and  not  to  the  Places  from 
whence  the  Rays  come,  as  fhe  does  when  fhe 
can  redtify  her  Judgment.  For  here  fhe  fees 
my  Finger  go  from  left  to  right,  when  it  goes 
in  reality  from  right  to  left.  The  Soul  there¬ 
fore  at  that  Time  concludes  the  Impreffions  re- 
verfed  as  fhe  perceives  them,  and  confequently 
does  not  corredf  her  Judgment.  And  from 
whence  does  this  proceed  ?  The  Reafon  of  it 
undoubtedly  is,  becaufe  this  luminous  Point  has 
neither  high,  nor  low,  nor  right,  nor  left,  nor 
any  glaring  near  Objedt,  to  awaken  and  fix  the 
Attention  of  the  Soul.  In  a  Word,  there  is  no¬ 
thing  that  can  determine  her  Judgment. 

I  have  farther  tried  this  Experiment  on  feve- 
ral  large  Bodies  moderately  enlightened  \  but 
this  is  what  flrikes  one  moft,  and  of  courfe  muft 
be  deemed  fufHcient. 

How  we  difcern  a  Jingle  OhjeB ,  tho  its 
Image  makes  an  ImpreJJion  on  both  Eyes . 
And  why  we  fee  fometimes  double t 

TH  I S  is  another  wonderful  Phcenomenon, 
founded  on  our  Ignorance  of  the  manner 
the  Soul  is  affedled  in  by  the  Images  of  Objedls. 

When 
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When  we  look  upon  an  Object,  each  of  our 
Eyes  receives  an  Image  of  this  Objedl,  There 
are  therefore  two  Images  making  at  one  Time 
an  Impreffion  on  our  Soul,  when  in  the  mean 
while  we  difcern  but  a  Tingle  Objedt. 

In  cafe  the  Soul  left  one  of  the  Eyes  in  a 
State  of  Inadlion,  and  made  ufe  only  of  one 
Eye  at  a  Time,  or  were  attentive  but  to  one  of 
the  two  Images  ;  the  Difficulty  would  foon  be 
folved,  which,  indeed,  is  the  ordinary  Condudb 
of  the  Soul.  To  be  convinced  of  this  Point, 
look  with  both  Eyes,  A,  B,  Fig.  i.  Plate 
X.  at  the  Candle  C.  Beyond  this  Candle 
have  two  Objedls  fixed  *  E,  F.  Look  at  the 
Candle  with  a  ftrong  Attention  ;  and  fee  with 
which  of  the  two  Objedls,  E  or  F,  corref- 
ponds.  If  with  the  Objedt  E,  it  is  with  the 
right  Eye  you  difcern  this  Candle.  If  it  cor- 
refponds  with  the  Objedt  F,  you  fee  it  with  the 
left;  or  at  lead:  your  Soul  is  only  attentive  to 
the  Image  painted  in  one  of  your  Eyes  ;  and 
this  manner  of  feeing  is  the  mod:  general.  We 
do  not  obferve  an  Objedt  attentively  but  with 
the  Eye  that  is  next  it,  or  more  within  its 
Reach  :  while  the  other  Eye  is  in  a  Sort  of  Re- 
pofe,  until  its  Turn  comes  to  let  the  other  red:. 
I  have  myfelf  obferved,  that  there  are  certain 
Days,  when  it  is  almoft  ever  the  Turn  of  a  par¬ 
ticular  Eye  folely  to  fee  the  Objedls  that  pre- 
lent  themfelves.  And  I  have  had  room  to 
conjedture,  that  this  was  owing  to  that  Eye’s 

having. 
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having  on  thefe  Days  more  Vigour  than  the  ^ 
other.  I  am  perfwaded,  that,  in  regard  of  a 
Number  of  People,  one  Eye  is  ever  ft  ronger  or 
"more  on  the  watch,  than  the  other,  and  con- 
flantly  takes  upon  itfelf  the  greateft  Share  of  the 
common  Tafk. 

For  Inftance,  Bcrelli  afferts,  that  the  left  Eye 
is  ftronger,  and  always  difcerns  more  diftindly, 
than  the  right  *.  I  have  verified  this  Obferva- 
tion  by  Trials  on  feveral  Perlons:  but  I  have 
difcovered  likewise  that  it  is  not  a  general  one* 

'  There  are  Eyes  perfedly  equal,  fu.ch  amongft 
others  are  my  own.  There  are,  on  the  con¬ 
trary,  Inftances,  where  the  right  Eye  is  the 
molt  vigorous.  r  Were  Bar  g  Hi's  Obfervation  in¬ 
variable,  and  univeriaüy  true,  I  would  declare 
without  Hefitation,  that  the  right  optic  Nerve 
is  lefs  fupplied  with  Spirits,  and  has  iefs  Force  ; 
by  reafon  that  the  right  Arm,  being  more  ac¬ 
tive  and  more  employed  than  any  other  Part, 
has  a  greater  Quantity  of  Spirits  flowing  thro’ 
its  Nerves  ;  and  that  this  great  Expence  of 
Spirits  is  borrowed  of  the  Nerves  of.  the  fame 
Side  :  and  that,  on  this  Account,  the  right  op¬ 
tic  Nerve,  furnifliing  a  good  Part  of  this  Con¬ 
tribution,  is  fo  much  the  more  impoverifhed. 

The  fame  Reafon  is  affignable  for  the  extraor¬ 
dinary  Supply  of  one  of  the  Organs  in  the 
male  kind  fubfervient  to  the  perpetuating  the 
Species. 

The* 
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Thè  Tho*  this  Sort  of  one-eyed  Vifion  I  have 
^IG”_T*  »  been  fpeaking  of,  be  ufual,  it  is  far  neverthelefè 
from  being  univerfal,  as  fome  imagine  ;  and* 
confeqüéntly,  cannot  refolve  the  Phcenomenon 
in  Queftion. 

The  firft  Time  Î  was  convinced  that  I  faW 
the  fame  Objeft  with  both  Eyes  at  once,  I  lay 
in  Bed  on  my  left  Side,  both  my  Eyes  deter- 
mined  Vertically,  as  in  Fig.  4.  Ph  X.  had 
my  Body  and  Feet  extended  towards  Qj  over 
againft  me  was  a  Window  A  5  and  between  me 
and  the  Window  there  Was  the  Back  of  a  Chair 
B.  The  Back  of  this  Chair  hid  from  me  all  thé 
lower  Fart  C  D  of  the  Window.  I  looked  at 
the  Window  and  the  Chair  in  a  confufed  man¬ 
ner,  that  is  to  fay,  as  one  does  ordinarily  on 
waking*  I  faw  all  the  upper  Part  A  C  of  this 
Window,  but  on  the  lower,  C  E,  I  diftiriguilhed 
a  Crowd  of  Vapours  e,  e*  Of  the  Figure  of  the 
Back  of  the  Chair. 

On  leaving  only  the  right  Eye,  a,  open,  I 
faw  this  Window  A  C  intirelÿ,  without  any 
Part  of  the  Body  of  VapOurs.  But,  on  open¬ 
ing  only  the  left  Eye,  b,  I  difcefned  no  more 
of  the  Window  thafi  the  Space  A  E  ;  that  is  td 
fay,  all  that  was  above  the  Place  Where  afcended 
thefe  Vapours. — * — Confèquently,  there  was 
only  this  Portion  A  E,  that  Was  within  Reach 
of  being  feen  with  both  Eyes  at  once  ;  the  Part 
E  C  being  hid  from  the  left  Eye,  b,  by  the  back 
of  the  Chair  B.  It  is  for  this  Reafon,  that,  on 
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looking  with  both  Eyes,  I  law  the  Part  A  E  The 
more  diftind  and  more  luminous,  becaufe  I^?HTo 
faw  it  with  both  Eyes  at  once,  its  Situation  be¬ 
ing  above  the  Axis,  b,  e,  of  the  Eye  below, 
and,  confequently,  within  reach  of  imprinting 
its  Image  on  both  Eyes. 

The  Portion  E  C  appeared  lefs  diftind,  or 
covered  with  a  vapourifh  Column  ;  becaufe  this 
Portion,  being  fituated  above  the  Axis,  by  e, 
of  the  left  Eye,  b,  was  hid  from  this  Eye,  and 
:  fo  was  feen  only  by  the  right  Eye,  a,  which 
»  being  higher  than  the  left  Eye,  funk  its  Axis, 
t  a,  e,  above  the  Chair,  to  the  lower  Part,  c,  c, 

:  of  the  Window.  Now  this  Part  E  C  was  feen 
1  only  by  one  Eye,  and,  confequently,  affeding 
but  a  fmgle  Organ,  imprinted  a  lefs  Senfation 
in  the  Soul.  From  hence  arofe  that  feebler 
'  Vifion,  or  the  Colledion  of  Vapours,  with 
which  the  Objed  appeared  covered. 

From  this  Experiment  I  conclude,  ftrft,  that 
\  we  fee  Objeds  with  both  Eyes  at  once. 

Secondly,  that  one  fees  better  with  both 
Eyes  than  with  one.  Becaufe  the  Portion  A  E, 

1  difcerned  by  both  Eyes,  always  appeared  to  me 
clearer  and  more  luminous. 

Thirdly,  that  one  fees  better  on  looking 
with  Attention,  with  a  Sort  of  Effort  ;  as  one 
carries  a  Burthen  better  on  exerting  one's  felf, 
than  when  one  marches  languidly  under  the 
Weight. 
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Fourthly,  that,  in  cafe  we  fo meti mes  fee  the 
Object  but  with  one  Eye,  it  is  becaufe  the  At¬ 
tention  is  excited  rather  in  this  Eye,  than  in  the 
other,  by  reafon  that  the  Object  is  on  the  Side 
of  this  Eye,  and  firft  ftrikes  it  ;  or  elfe,  be¬ 
caufe  we  have  acquired  a  particular  Habit  of 
putting  this  Eye  on  Action  rather  than  the 
other. 

Let  us  recur  to  another  Experiment  of  the  ' 
feme  kind,  which  will  conduct  us  a  little  farther 
into  the  Myfteries  of  Vifion. 

Put  upon  the  fame  Line  two  Candles,  C  D* 
Fig.  £.  PI.  X.  Look  with  both  Eyes  AB,  and 
with  a  ftrong  Attention,  on  the  firft  Candle  C, 
you  will  find  it,  as  formerly,  but  one  Candle^ 
tho*  the  Candle  C  tranfmits  an  Image  to  each 
Eye,  A,  B.  But,  if  you  look  at  the  Candle 
C,  as  if  you  were  confufed,.  that  is  to  fay,  di¬ 
viding  a  little  your  Attention,  between  this  Sen- 
fation  and  the  others  your  Eyes  may  receive, 
then  you  will  fee  at  the  fame  Time  the  Candle 
at  a  Diftance  D  *  but  you  will  fee  it  confufedly 
and  double  -,  that  is  to  fay,  one  in  f,  and  the 
other  in  e,  on  each  Side  of  the  firft  Candle  C. 

In  like  manner,  if  you  look  earneftly  at  the 
fécond  Candle  D,  you  will  fee  it  fingle.  But, 
if  you  look  upon  it  with  a  Sort  of  Diffrac¬ 
tion,  you  will  fee  on  its  Sides  E  F,  the  firft* 
Candle,  C,  double  and  confufed.  It  is  neceffary 
to  look  at  it  like  one  confufed,  to  fee  this  Du¬ 
plicity,  by  reafon  that  from  the  ftrong  Atten¬ 
tion, 
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lion s  one  fees  only  with  one  Eye*  or  is  folely  The 
attentive  to  the  Image  painted  in  one  of  the,^?HT* 
Eyes,  as  has  been  above  obferved. 

Let  us  remark,  before  we  explain  this  fécond 
Experiment,  that  when  one  looks  upon  an 
Objedt  with  both  Eyes,  thefe  Organs  are  turned 
towards  the  Objedt  in  fuch  a  manner,  that  it 
becomes  placed  at  the  Extremity  of  the  Axis  of 
each  Eye,  and  the  Centre  of  each  Image  is 
painted  on  the  Choroides  of  each  Eye,  at  the 
Point  that  correfponds  with  this  Axis. 

This  being  fuppofed,  it  follows  from  the 
preceding  Experiment,  that  every  Time  both 
the  Images  fell  on  the  Points  of  the  Choroides, 
which  correfpond  with  the  Axis  of  each  Eye, 
thefe  Images  are  confounded  in  a  fingle  one. 

But  when  both  Images  fall  wide  of  thefe  Points, 
■whether  inwardly,  or  outwardly,  above  or  be¬ 
low  them,  thefe  Images  are  no  longer  con¬ 
founded  one  with  the  other,  but  one  fees  them 
both,  and  the  Objedt  appears  double. 

For  Example,  when  you  look  at  the  Candle 
C,  you  turn  both  Eyes  towards  it  fo  that  it  is 
found  at  the  Top  of  the  Angle  made  by  the 
Union  of  the  Axes  of  both  Eyes,  and  the 
Images  fall  both  of  them  on  the  vifual  Pole, 
a,  a,  of  each  Eye.  In  this  Situation  of  the 
Eyes,  the  Images  of  the  Candle  D  fall  in  b,  b, 
outwards,  and  on  this  Side  of  the  vifual  Pole  ; 
and  on  this  Account  thefe  two  Images  are 

O  2  per- 
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perceived  feparately,  and  the  Candle  appears 
double. 

For  the  fame  Reafon,  if  you  look  on  the 
Candle  D,  while  the  vifual  Pole  is  b,  b,  the 
Images  of  the  firfl  Candle  C  will  Hill  be  feen  dou¬ 
ble  y  becaufe  they  fall  in  a,  aÿ  out  of  the  Poles 
of  Viiion  :  which  is  the  Reafon  why  drunken. 
People  fee  Objedls  double.  Becaufe  their  Eyes 
being  half  paralytic,  as  well  as  their  Limbs, 
are  fixed,  as  it  were,  and  immoveable.  They  do 
not  diredt  in  an  exadt  manner  the  vifual  Axes 
towards  Objects  ;  fo  that  the  Images  of  thefe 
Qbjedts  fall  out  of  the  vifual  Pole,  and,  confe- 
quently  produce  a  double  Vifion. 

An  Objedt  is  farther  rendered  double,  when, 
on  looking  on  it  with  both  Eyes,  one  forces  an 
Eye  with  a  Finger  either  upwards,  or  down¬ 
wards,  or  Tideways.  Hence  the  Image  is  dif- 
lodged  from  the  vifual  Pole,  where  it  was  be¬ 
fore,  and  this  Image  is  feen  feparately. 

This  fécond  Objedt,  at  the  fame  Time, 
feerns  to  change  Place,  and  to  recede  from  the 
former.  For,  on  pufhing  the  Eye  afide,  you 
make  the  Rays,  which  go  from  the  Eye,  pointed, 
A,  Fig.  i,  fall  obliquely  on  this  Eye,  and 
refradt  themfelVes  befides  in  piercing  it.  Now, 
as  the  Soul  ever  conveys  the  Impreflion  of  Ima¬ 
ges  in  a  diredt  Line,  d,  h,  or  to  the  Extremity 
of  the  Axis,  d,  in  Contadt  with  the  Organ,  or 
the  Bottom  of  the  Eye  y  it  follows,  that  the 
fécond  Objedt  ought  to  appear  in  h,  at  a  fuf- 

ficient 
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fkient  Diftance  from  C,  which  i$  the  real  The 
Object.  Sight. 

The  Soul  always  conveys  the  ImprefTion  of 
Images  in  a  dired  Line,  becaufe  fhe  does  not 
fee  the  Objed  in  the  Place  where  it  is.  She  fees 
it  in  the  Eye  itfelf  :  For  her  Affair  is  with  the 
Image,  not  with  the  Objed.  Now,  from  what¬ 
ever  Point  the  Image  comes,  after  it  has  pierced 
the  Cornea,  the  aqueous  Humour,  and  the 
Cryftalline,  it  is  refraded  for  the  laft  Time  in 
the  vitreous  Humour  ;  where  it  defcribes  a 
ftraic  Line  to  the  Bottom  of  the  Eye.  And  it 
is  according  to  this  laft  ftrait  Line  lengthened, 
d,  h,  the  Soul  fees  the  Objed,  as  if  it  were  on 
the  Eye  itfelf.  A  Perfon,  unaccuftomed  tQ 
look  at  Objeds  thro’  a  perfpedive-Glafs, 
would  fee  them  in  the  Glafs  itfelf.  And  I  have 
known,  when  there  has  been  no  perfwading 
fome  particular  People,  that  the  Star  I  fhewed 
them  in  the  Glafs,  was  the  fame  I  made  them 
fee  in  the  Firmament  without  it.  Any  one, 
arrived  at  the  Ufe  of  Reafbn  the  firft  Time  of 
his  Life  he  faw,  would  iikewife  declare  the  Ob¬ 
jeds  were  adually  in  his  Eyes.  He  rçould  con¬ 
clude,  what  we  only  difeover  by  the  Force  of 
reafoning  -,  to  wit,  that  Vifion  is  a  kind  of  Sen- 
fation  of  the  Touch,  and  would  imagine  he 
even  felt  the  Objeds  on  his  Eyes.  This  is 
what  is  confirmed  by  the  Hiftory  of  one  born 
blind,  which  we  fhall  relate  in  the  Sequel  of  tb \s 
Treatife.  One  may  be  therefore  alfured,  that 
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The  Infants  fee  in  this  manner,  and  that  it  is  in  us 
an  Art,  a  Science,  acquired  by  a  Habit  of  judg¬ 
ing  that  Objedts  are  external  in  our  Regard,  and 
at  a  certain  Diftance. 

I  was  faying,  that  an  Objedl  difcerned  with 
both  Eyes  appeared  lingle,  when  each  Image 
falls  diredtly  on  the  Point  of  the  vifual  Axis,  or 
on  the  Pole  of  each  Eye  -,  and  that  appears 
double,  every  Time  the  Image  falls  wide  of 
thefe  Points. 

Let  us  make  fome  farther  Experiments,  be¬ 
fore  we  examine  what  this  Point  of  the  Axis, 
this  optic  Pole,  is. 

Place  two  Candles,  E,  F,  Fig.  2,  PL  X.  at 
a  certain  Diftance  one  from  the  other.  Y  ou  are 
in  C.  Look  at  thefe  Candles  thro5  a  Hole,  o, 
made  in  a  Board,  or  a  Pafteboard  A,  B,  and 
you  will  fee  both  Candles,  but  you  will  fee  two 
Holes,  one  for  each  Candle,  tho5  there  be  but 
one  Hole  for  both.  The  Reafon  of  it  is,  be- 
caufe  when  you  look  at  both  Candles  E,  F,  the 
Axes  of  both  Eyes  a,  G,  a,  are  directed  to  the 
Fleight  G,  which  is  the  common  Point  in  this 
Diftance.  In  this  Diredtion  of  the  Eye,  the 
Image  of  the  Hole,  o,  falls  obliquely,  o,  b, 
on  each  Eye,  and  out  of  the  optic  Pole. 
Therefore  the  Hole  muft  appear  double,  and 
each  Hole  has  its  Candle,  becaufe  the  Candle, 
E,  falls  juft  by  the  Hole,  o,  upon  the  right  Eye 
in  E,  and  likewife  out  of  the  optic  Pole  ;  the 
Candle  F  falls  by  the  fame  Hole,  o,  on  the 

left 


I 


on  the  Senses.  199 

left  Eye,  ftill  in  b,  out  of  the  optic  Axis.  The 
There  is  only  the  Point  G  which  falls  upon  the^fl^l^ 
Axis,  a,  a  -,  and  as  the  Soul  reports  the  Situa¬ 
tion  of  Objedts  according  to  this  Axis,  the  two 
feeming  Holes,  with  their  Candles,  appear  in  f, 
g,  on  the  Side  of  the  true  Hole. 

In  the  mean  while,  if  you  look  earneftly  at 
.the  real  Hole,  o,  the  Line  b,  o,  becomes  the 
optic  Axis  ;  fo  that  you  will  fee  only  one  Hole 
and  one  Candle,  tho5  there  be  two  Candles. 

You  will  fee  but  one  Hole,  becaufe  it  is  at  the 
Top,  o,  of  the  Optic  Cone,  b,  o,  b.  You 
will  fee  but  one  Candle  made  of  both,  becaufe 
both  Images  are  actually  confounded  at  this  Top 
of  the  optic  Cone  in  paffing  by  the  Hole,  o5 
and  fall  as  well  as  the  Hole  upon  the  vifual 
Axis,  o,  a.  Now  Objedts,  it  is  to  be  remem¬ 
bered,  whofe  Images  fall  in  this  Axis,  always 
appear  fingle,  altho’  they  have  an  Image  in  each 
Eye. 

It  is  true,  that  the  fingle  Candle  which  you 
fee  on  looking  ftedfaftly  on  the  Hole,  is  com¬ 
pel  ed.  of  both  :  and  that  if  you  put  your  Hand 
before  one  of  the  two  Candles,  you  fee  that 
which  is  before  your  Hand,  and  fee  befides  the 
Tranfparency  which  that,  which  is  behind,  pro¬ 
duces  acrofs  your  Fingers.  Or  elfe,  if  you  . put 
a  yellow  Glafs  before  one  of  the  Candles,  and 
a  blue  Glafs  before  the  other,  the  fingle  Candle 
which  you  fee  will  be  green  -,  that  is  to  fay, 

O  4  com- 
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^  The  compofed  of  the  yellow  of  the  firft  Candle,  and 
>Sl-v?Lr\the  blue  of  the  fécond. 

Inftead  of  looking  thro’  the  Board,  A,  B, 
place  at  the  Hole  of  it  the  pierced  Pafteboard,  x. 
Look  thro*  this  new  Hole  at  both  Candles, 
E,  F,  you  will  fee  two  Candles  and  two  Holes 
as  in  the  preceding  Experiment.  But,  on  look¬ 
ing  earneftly  at  this  Hole,  o,  of  the  Pafteboard, 
inftead  of  feeing  only  a  fingle  Candle,  you  will 
fee  three  of  them  *  to  wit,  the  Candle  com¬ 
pofed  of  the  two  that  pafs  thro’  the  Elole,  o, 
as  in  the  firft  Experiment,  and  moreover  the 
Images  a  little  confufed  of  each  Candle  E,  F, 
that  will  pafs  on  the  fide  of  the  Pafteboard  by 
the  Lines  F,  K,  and  E,  K  ;  Images  that  were 
before  intercepted  by  the  Board  A,  B. 

If  you  examine  the  Eyes  of  whoever  makes 
the  preceding  Experiments,  you  will  obferve 
that  when  he  looks  earneftly  at  the  Hole,  o, 
his  Eyes  are  approached  one  to  the  other  ac¬ 
cording  to  the  Angle  b,  o,  b  -,  and  that  when 
he  looks  at  the  Candles  E,  F,  tho5  thro*  the 
fame  Hole,  his  Eyes,  or  rather  his  Pupils,  are 
vifibly  wide  of  each  other,  and  placed  in  the 
Diredions  of  the  Angle  a,  G,  a.  So  that  the 
Explication  is  verified  even  by  ocular  In- 
fpedion. 

If  inftead  of  looking  with  both  Eyes,  one 
looks  only  with  one,  then  this  Eye  does  not 
change  the  Diredion,  whether  one  looks  at  the 
Hole,  or  at  one  of  the  Candles  3  fo  that  one 
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never  fees  more  than  one  Hole  and  one  Candle.  The 
Confequently,  the  Phœnomena  I  have  been  ob- 
ferving  depend  on  this  ;  that,  on  looking  with 
both  Eyes,  each  Eye  afîifts,  by  reafon  its  Di- 
red  ion  concurs  in  the  common  Axis,  C,  G  : 
for  Example,  the  right  Eye  fingly  would  be 
direded  in  b,  E,  the  left  Eye  fingly  in  b,  F. 

But  when  they  fee  together,  their  Diredion 
takçs  a  common  Medium  G,  and  from  thence 
proceed  the  foregoing  Miftakes. 

To  omit  nothing,  farther  defirable,  in  regard 
of  thefe  Phœnomena,  it  is  necelfary  to  deter¬ 
mine  the  optic  Poles,  thofe  Points  of  the  com¬ 
mon  Axis,  where  Objeds  appear  fmgle,  and 
out  of  which  they  appear  double,  and  to  aiîign 
the  Reafons  for  thefe  Appearances. 

The  optic  Axis  was  heretofore  imagined  to 
be  the  Center  of  the  optic  Nerve.  Thefe  two 
Nerves  were  faid  to  crois  one  another,  and  on 
that  Score  the  ImprefTions  which  fell  on  both 
thefe  Nerves,  being  conveyed  along  their 
Tubes,  were  fuppofed  to  meet  in  a  fmgle  Point 
at  the  croffing  of  thefe  Tubes,  and  to  be  there 
confounded  together. 

We  have  feen  above,  that  the  Centre  of  the 
optic  Nerve  is  incapable  of  this  Fundion. 

But,  tho’  it  were  capable  of  it,  this  eroding  is 
imaginary. 

Some  of  the  Moderns,  apprifed  of  thefe  Diffi¬ 
culties,  have  fixed  the  optic  Axis  on  the  Point 
x,  Fig,  4,  PI.  X.  of  the  Choroïdes*  or  of  the 

fia 
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The  fia  Mater ,  which  is  on  the  inner  Border  of  the 

Sight^.  jnfertjQn  0f  tjie  0ptjc  ]\jerve  .  ancf  fay3  that 

thefe  Portions  of  the  pia  Mater ,  uniting  before 
the  Concourfe,  y,  of  the  two  optic  Nerves, 
exadtly  where  the  common  Axis,  y,  t,  corre- 
fponds,  both  Imprelfions  muft  neceifarily  be 
refolved  into  one. 

Thefe  Gentlemen  do  not  fucceed  a  Jot  more 
happily  than  the  former.  Firft,  it  is  a  Fad; 
proved  by  the  moft  exadt  Anatomy  of  the  Eye, 
and  by  the  Experiment  of  M.  Mariotte ,  fee 
p.  154,  &c.  that  the  Axis  of  the  Globe  of  the 
Eye,  or  vifual  Axis,  falls  on  the  Outfide  of  the 
optic  Nerve,  as  it  is  reprefen  ted  in  all  our  Figures. 
Secondly,  the  Senfation  is  made  in  the  Organ 
itfelf  that  is  affected.  The  Prick  of  a  Pin 
upon  the  Finger  affedts  the  Finger.  A  Ragout 
that  one  taftes,  affedts  the  Tongue  -,  and,  con- 
fequently.  Light  affedts  the  Eye,  and  not  the 
Origin  of  its  Nerves,  as  we  have  feen  in  the  ge¬ 
neral  Syftem  of  Sedations.  Thirdly,  by  fup- 
pofing  but  one  Point  in*  the  Bottom  of  each 
Eye,  where  the  Impreffions  are  united  ;  would 
this  fimple  Point  fuffice  to  give  us  a  fingle 
Image  of  an  intire  Country  that  fills  the  whole 
Bottom  of  our  Eye  ?  By  admitting  a  Point  of 
this  Nature,  there  would  in  like  manner  be  but 
one  Point  of  this  Country,  where  we  fhould  fee 
fingle  Objedts,  all  the  reft  of  the  Country  would 
be  double,  by  reafon  it  would  not  fall  on  this 
Point. 


The 
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The  optic  Pole  is  not  a  Point.  What  is  it  The 
then  ?  It  is  the  whole  Bottom  of  the  Eye  that ,  _  _ 

has  the  optic  Axis  for  its  Center.  Now  every 
Image,  whofe  Center  correfponds  with  that  of 
this  Pole,  reprefents  to  us  a  fmgle  Object,  al- 
tho5  the  Image  be  in  each  Eye  -,  for  the  fame 
Reafon  that  we  hear,  with  both  Ears,  a  fingle 
Sound,  tho*  it  makes  a  double  Impreffion. 

It  is  not  becaufe  the  Senfations  are  confounded 
by  the  Re-union  of  the  Motion  ;  which  is  a  Chi¬ 
mera,  and  really  found  to  be  fuch,  in  both 
thofe  Ears,  whofe  Nerves  and  Organs  are  very 
different.  It  is  the  Mind  herfelf  that  makes 
this  Re-union  by  a  Judgment  fhe  acquires  by 
Habit  and  Experience.  She  knows  that  a 
fingle  Object  is  that  which  occupies  one  Place 
only  proportioned  to  its  Circumference  ;  and 
that  a  double  Objed  is  what  occupies  a  double 
Space,  or  is  in  two  different  Places.  So  that 
when  there  arrives  an  Image  in  each  Eye,  both 
which  Images  are  carried  in  a  lirait  Line  to  the 
fame  Point,  the  fame  Place,  and  are  precifely 
the  fame  in  their  Pofition  and  Form,  inafmuch 
as  the  Objed  is  in  the  Axis  common  to  both 
Eyes,  and  occupies  the  fame  Place,  the  fame 
optic  Pole,  and  affeds  the  fame  Parts  in  each 
Eye  ;  then  it  is  the  fame  Senfation  proceeding 
from  the  fame  Quarter  ♦,  fo  that  we  confider 
this  double  Image  as  a  fingle  Objed  :  for  we 
perceive  and  fee  but  one  Objed. 


If 
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The  If  an  Eye  is  turned  out  of  the  common 
Axis,  the  Diredtion  of  the  Image  is  changed, 
and  the  Objedt  appears  double,  as  we  fee  Plate 
X.  Fig.  i.  at  the  Eye  that  is  pointed  ;  becaufe, 
in  that  Cafe,  you  fancy  this  Image  in  a  diffe¬ 
rent  Place,  h,  to  that  C,  from  whence  the 
Image  arrives,  and  from  whence  it  is  received  by 
the  other  Eye,  B.  Now  each  Image  being 
carried  to  two  different  Places,  C,  h,  we  ima¬ 
gine  the  Objedt  double,  becaufe  it  appears  to 
occupy  two  Places. 

How  One  that  is  fquint-eyed,  however,  looks  at 
cyecT'per  ®^jedts  with  both  Eyes  tranfverfely,  without 
foes  fee.  feeing  them  double.  It  is  true.  But  a  fquint- 
eyed  Perfon,  without  being  confcious  of  it,  e- 
ver  fees  but  with  one  Eye,  tho5  he  imagines  he 
looks  with  both.  I  lately  unfolded  this  Doc-  - 
trine  to  one  that  fquinted  very  much  with  his 
left  Eye,  who  at  the  fame  Time  firmly  believed 
he  faw  with  both  Eyes  at  once.  I  allured  him 
that  he  only  faw  with  his  right  Eye,  and  it  was 
thus  I  convinced  him. 

I  made  him  look  with  both  Eyes,  A,  B, 
PL  X.  Fig.  3.  at  the  Objedt  C.  I  obferved  his 
Eyes  while  he  looked  at  the  Objedt  ;  and  the 
better  to  diftinguifh  the  Diredtion  of  them, 

I  had  likewife  remarked  thofe  of  a  Perfon 
whofe  Eyes  were  .right.  }  faw  then  that  the 
found  right  Eye,  B,  of  the  fquinting  Perfon, 
was  aHually  turned  towards  the  Objedt  ;  but 

that 
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that  the  other  Eye  A,  at  the  fame  Time  was  TIie 
turned  towards  D. 

It  may  be  objected,  that  it  was  perhaps  in 
this  Direction  A,  D,  that  the  fquinting  Eye 
j  faw  the  Objedt,  C.  But  in  order  to  obviate 
.  this,  I  put  my  Finger  at  D,  where  the  left  Eye 
J  was  directed,  when  the  Perfon  faid  he  looked 
j  with  both  Eyes  at  the  Objedt  C  ;  and  the  In- 
j  ftant  he  looked  thus  at  the  Objedt  C,  I  fhut 
(  his  found  Eye,  and  begged  him  to  look  at  my 
j  Finger,  D,  with  his  fquinting  Eye,  A.  He 
1  looked,  and  faw  my  Finger  without  the 
i  fquinting  Eye’s  changing  the  E)iredtion  A,  D, 

'  which  it  had  when  he  faid  he  looked  with  both 
I  Eyes  at  the  Objedt  C.  I  defired  him  after- 
i  wards  to  look  on  the  Objedt  C  with  the 
x  left  Eye  ;  and  then  this  fquinting  Eye,  looking 
I  fingly,  was  turned  towards  the  Objedt  C,  as  ex-» 

I  adtly  as  the  found  Eye  B  had  done  before  : 

1  From  whence  it  follows, 

Firft,  that  the  optic  or  vifual  Pole  of  a 
3  fquinting  Eye,  is  the  fame  as  that  of  a  ftrait 
J  Eye  :  fmce,  when  it  adts  folely,  and  really  fees 
?  an  Objedt,  it  turns  its  Axis  upon  this  Objedt, 

1  as  the  ftraitefb  Eyes  do. 

Secondly,  that  when  one  who  fquints,  views 
i  an  Objedt  with  both  Eyes,  he  fees  it,  in  the 
d  mean  while,  only  with  the  found  Eye  :  inaf- 
n  much  as  the  other  is  diredted  every  where  but 
0  on  the  Objedt  ;  and,  as  it  is  evident  by  the 
foregoing  Proportion,  that,  on  looking  at  an 

Objedt, 
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Object,  he  direCts  his  Axis  towards  this  Ob¬ 
ject.  It  is  no  aftonifhing  Circumftance,  that  a 
fquinting  Perfon  lees  but  with  one  Eye  ;  fmce, 
as  we  have  proved  above,  generally  fpeaking, 
thofe  that  have  Eyes  the  ftraiteft  and  belt  di¬ 
rected  towards  ObjeCts,  fee  them,  notwithfland- 
ing,  but  with  one  Eye  :  becaufe  ordinarily  the 
Imagination  attends  only  to  that  of  the  two 
Images,  which  makes  the  fi  ronger  Impreffion, 
and  therefore  fees  folely  with  the  Eye  that 
is  ftrongeft  and  quickeft.  Now  a  fquinting 
Eye  is  vitiated,  feeble,  unaCtive,  and  confe- 
quently  is  ever  idle  when  the  other  is  on 
Duty.  But  when  the  found  Eye  is  fhut,  then 
all  the  Spirits,  all  the  Efforts  of  Attention,  are 
determined  to  the  fquinting  Eye.  Thefe  Ef¬ 
forts  put  it  in  an  Equilibrium  on  its  Axis,  di¬ 
rect  it  towards  ObjeCts,  and  then  the  Eye 
no  longer  fquints,  but  fees.  It  is  by  this  Ma¬ 
nagement,  that  the  Eyes  of  Children  are 
fometimes  cured,  by  clofmg  their  found  Eye, 
and  forcing  by  that  means  the  fquinting  one  to 
rectify  itfelf.  We  have  feen  here  a  famous 
Quack  *  abufe  this  Mechanifm,  in  order  to 
impofe  upon  the  Public,  and  even  the  moil  in¬ 
telligent  Part  of  them. 

In  making  the  Experiments  I  have  been 
mentioning,  a  Perfon  was  found  out,  who  had 
the  Knack  of  mimicking  one  that  fquinted. 
But  this  voluntary  Squinter  faw  ObjeCts  double, 

becaufe 

*  Ta  y  co  n. 
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becaiife  his  Eye,  tho*  turned  from  the  common 
Axis  was  found,  and  adtive,  and  no  Ways  im¬ 
paired,  thro*  Inactivity  and  Want  of  Ufe  :  fo 
his  Cafe  was  like  that  of  thofe,  who  pufh  an 
Eye  a  fide  with  their  Finger. 

It  is  by  this  fame  Explication  we  account  for* 
the  following  Obfervation.  A  Perfon  became 
fquint-eyed  from  a  fudden  Accident,  and  at  firft 
faw  Objects  double.  But  in  Procefs  of  Time, 
thoJ  his  Squinting  continued,  he  faw  them  fingle, 
as  before  he  grew  fquint-eyed.  It  feems  to  me 
evident,  that  this  fquinting  Eye  was,  in  the 
L  Beginning,  {till  found,  vigorous,  and  in  the 
'  State  of  the  Eye  of  our  voluntary  Squinter, 
?  which  was  the  Reafon  why  he  faw  double* 
l  But  at  length  this  Eye,  either  thro’  the  Illnefs 
i  that  had  ocdafioned  this  Defedt,  or  thro’  Inac- 
i  tivity,  loft  by  Degrees  the  Faculty  of  feeingi 
which  now  depended  wholly  upon  the  good 
Eye,  and  then  the  Perfon  began  to  fee  Objects 
i  fingle. 

In  the  mean  while,  in  cafe  there  be  a  Squinter 
i  in  the  World,  that  fees  an  Qbjedt  with  both 
I  Eyes  at  once  without  feeing  it  double,  the  op¬ 
tic  Pole  of  his  fquinting  Eye  muft  have  never 
i  been  in  the  Axis  of  the  Globe  of  the  Eye, 
v  whether  thro5  a  Defedt  in  its  Conftrudlion,  or 
:j  thro*  Habit,  if  Habit  can  even  here  avail  any 
:  thing  ^  or  elfe  this  Eye,  from  the  Refradlion 
i  made  in  it  being  different  from  the  ordinary 
one,  muft  have  been  obliged  to  throw  itfelf  to¬ 
wards 
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wards  one  particular  Side,  in  order  to  make  the 
Image  fall  upon  the  optic  Axis,  which  after¬ 
wards  grew  into  a  Habit.  Refradbion  in  an  Eye 
may  be  likewife  difconcerted  thro"  the  difplacing 
of  the  Cryftalline  Humour,  the  irregular  For¬ 
mation  of  the  Eye  itfelf,  &c. 

But  both  in  one  and  the  other  Circumftance, 

lliould  fuch  fquinting  Perfons  look  at  an  Ob- 
jedb,  the  good  Eye  being  fhut,  the  other  would 
not  at  all  redbify  itfelf,  as  it  does  in  all  other 
Cafes.  It  would  look  a-fquint  being  Angle,  as 
if  it  were  with  its  Fellow  :  fmce,  in  the  firft 
cafe,  the  optic  Axis  is  fuppofed  to  be  a-fkew, 
and  in  the  other,  where  Refradbion  is  difcon¬ 
certed,  the  Image  can  no  ways  fall  upon  the 
optic  Axis,  tho"  lirait  -,  nor  is  the  Eye  turned 
a-flant  to  catch  the  Point,  where  this  difconcerted 
Refradbion  conveys  the  Image  upon  the  optic 
Axis. 

From  all  this  we  conclude,  that  the  optic 
Pole  is  that  Region  of  the  Bottom  of  each  Eye 
which  is  in  Sympathy  with  the  other,  and  whofe 
Center,  called  .  the  optic  Axis,  ordinarily  the 
Axis  of  the  Globe  itfelf,  is  diredbed  to  and  uni- 
nited  with  the  common  Axis,  when  both  Eyes 
adbually  look  at  an  Objed  j  that  every  Time 
this  Union  is  made,  the  Image  of  the  O’bjedl, 
tho’  double,  one  in  each  Eye,  caufes  us  to  fee 
but  a  fingle  Objedb,  becaufe  both  Images  are 
conveyed  to  one  and  the  fame  Place  •,  and  that 
out  of  this  common  Axis  the  Objedb  appears 

double. 
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»  double,  becaufe  each  Axis  of  the  Eye,  and  The 
jconfequently  each  Image,  is  tranfmitted  to 
5 Places  different  one  from  the  other,  and  that 
[thus  the  Image  of  the  fame  Objed  correfponds 
with  two  different  Places, 
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i How  we  judge  by  the  Sight,  of  the  Mag¬ 
nitude  and  Diffance  of  Objects. 

* 

■  <  *  '  * 

-Effects  of  Glaffes,  and  polifhed  Sur¬ 
faces,  plane,  convex,  and  concave. 


fP’ITA  H  E  Mind  not  only  rectifies  the  Image  of 
JL  Objeds  which  occurs  reverfed  in  the 
[Bottom  of  the  Eye  ;  it  not  only  fimplihes  the 
(double  Impreffion  of  thefe  Images  in  a  foie  and 
[(ingle  Senfation  ;  but  judges,  moreover,  of  the 
.Diffance  and  Magnitude  of  the  Obje&s  it  dif- 
t:erns.  What  means  does  it  make  fubfervient 
:o  this  third  Operation  ? 

The  firft  of  thefe  means  is  the  Magnitude  offrit  Ruî e 
;i:he  Image  itfelf,  tranfmitted  to  the  Bottom 
the  Eye  ;  or,  as  we  fay,  the  Magnitude  of  the  the  Image 
xAfual  Angle.  There  can  be  nothing  more  fim-  of 
sale  and  more  natural,  than  this  firft  Expedients  Eye. 
>y  which  the  Mind  judges  of  the  Magnitude  of 
)  sn  Object,  by  the  Magnitude  of  its  identical  Image. 


We  have  feen  that  the  Rays  crofs  one  ano- The  nearer 
her  at  their  Entrance  into  the  Eye.  Now  the‘beCibjea:> 
nearer  the  Object,  from  whence  thefe  Rays  are  is  the  I- 

ranfmitted,  is  to  the  Eye,  the  more  confider-  srnaSe»  in 

p  ,  ,  proP°E 

i  abletion. 
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The  able  is  the  Angle  formed  by  this  crofîîng.  Fof 

.Slf  Example,  if  one  looks  at  two  fmall  Statues  of 

the  fame  Magnitude,  i,  6,  PI.  XII.  Fig.  x. 
one  at  the  Diftance  of  a  Foot,  the  other  of  fix 
Feet  -,  the  Statue  placed  at  a  Foot’s  Diftance 
will  appear  to  us  almoft  fix  Times  larger  than 
the  Statue  placed  at  the  Diftance  of  fix  Feet  : 
becaufe  the  Opening  b  c  of  the  vifual  Angle  of 
the  firft  Statue,  i,  or  the  Height  of  its  Image, 
is  near  fix  times  as  large  again  as  the  Opening 
e  f  of  the  vifual  Angle  of  the  fécond  Statue,  6. 
It  is  upon  this  Principle  that  all  Perfpedtive  is 
founded. 

An  Objedt  viewed  near,  forms  in  the  Eye  â 
larger  Angle,  becaufe  the  Bafe  of  an  optic  Tri* 
angle,  which  is  the  Objedfc  itfelf,.  being  nigher 
the  Eye,  the  Triangle  becomes  ftiorter,  and  fo 
the  Angle  on  the  Top  is  rendered  fo  much  the 
larger.  If  the  Objedt  A,  B,  PI.  XI.  Fig.  iv  is 
feen  from  the  diftant  Point  C,  the  optic  Tri¬ 
angle  is  A  C  B.  If  you  view  it  afterwards  near, 
as  from  D,  you  have  then  for  the  optic  Trian-* 
gle  A  D  B  comprifed  in  the  former  Triangle,  and 
obtaining  the  fame  Bafe  as  that.  Now  the 
fmaller  or  fhorter  is  the  contained  Triangle, 
fo  much  larger  will  its  Angle  D  be  in  Pro-  i 
portion,  than  the  Angle  C  *.  So  far,  that  if 
the  contained  Triangle  is  extremely  fhort,  as 
AEB,  the  Angle  E  will  be  fo  obtufe,  or  fo 
large,  that  both  its  Sides  A  E,  B  E,  will  form 

almoft 
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aimoft  a  fixait  Line  ;  and  in  cafe  one  conceives  The 
the  Triangle  infinitely  fhorter,  the  Difference 
the  Angle  E,  with  the  lirait  Line  AB,  will  be 
infinitely  fmali.  Therefore  the  nearer  the  Ob¬ 
ject  is*  which  we  fitrvey,  the  larger  muff  be 
its  optic  Angle.  The  Triangle,  we  have  been 
fpeaking  of,  is  the  optic  Triangle  fituated  be¬ 
tween  the  Obje6l  and  the  Pupil,  or,  it  is  the 
outer  optic  Triangle.  By  the  eroding  of  the 
Rays  in  the  Pupil,  there  is  formed  in  the  Eye  a 
Triangle  proportioned  to  the  former.  It  has 
its  Bafe  at  the  Bottom  of  thé  Eye,  and  its  Top 
oppofite  to  the  Top  of  the  exterior  Triangle. 
Confequently,  thefe  Angles  of  the  Tops  are 
(equal,  and  the  Sides  of  each  Triangle  are  pro¬ 
portional,  and  the  Bafes  themfelves  are  in  Pro¬ 
portion.  The  larger  the  top  Angles  are,  the 
larger  thefe  are. 

But  why  does  not  an  Objedt  at  twice  the  The  Mag- 
Diflance,  form  an  Image  as  fmali  again,  and  an  of 
Dbjeél  fix  times  as  far  off,  an  Image  fix  times  not  ex- 
maller  ?  The  Reafon  is,  becaufe  it  is  demon- Pro~ 
brative  by  Geometry,  that  the  great  Angle  D,  [otheDifi 
«which  is  as  near  again  to  the  Bafe  A  B,  as  thetance  ?f 
mall  Angle  C,  is  not  in  the  mean  while  as 
arge  again  as  this  fmali  Angle  C,  but  falls  but 
b  me  what  fhort  of  it.  For  the  Arch  h  R,  Sofit.’ 
double  the  Arch  d,  e,  the  Meafure  of  the 
\ngle  C,  is  larger  than  is  requifite  to  lheafure 
he  Angle  D.  There  is  a  fmali  Overplus  ;  and 
uppofing  there  had  been  none  at  all,  and  that 

P  2  the 
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the  Angle  A  D  B  were  exadtly  double  the  Angle 
ACB,  the  Sides  of  thefe  Angles  muft  have  ter¬ 
minated  in  the  Points  1,  m  5  becaufe  in  that  cafe 
both  thofe  Angies  would  be  comprifed  in  the 
fame  Circle  *,  the  more  acute  Angle  C  would  be 
in  the  Circumference  of  this  Circle,  the  lefs 
acute  Angle  D  would  be  in  the  Center  of  the 
fame  Circle,  and  both  of  them  would  have  for 
a  Bafe  the  fame  Arch,  1,  m,  of  the  Circle, 
Portions  of  which  are  exhibited  in  the  Figure  at 
î,  m,  n,  o.  From  whence  it  follows  in  Geo¬ 
metry,  that  this  latter  Angle  D  would  be  dou¬ 
ble  the  other  Angle  C  *.  But  as  the  Angle  D 
is  not  wide  enough  to  fall  in  with  the  Sides  of 
the  Angle  C  at  the  Points  1,  m,  it  follows  that 
it  is  not  large  enough  to  be  double  the  Angle 
C.  Confequently,  the  Image  feen  as  near 
again  (D)  will  not  be  intirely  as  large  again  1  and 
For  the  fame  Reafon  the  Image  feen  at  twice  thé 
Diftance  C  will  not  be  exadtly  as  fmall  again, 
according  to  thefe  Geometrical  Laws. 

Let  us  examine  thefe  Proportions  in  another 
Point  of  View  more  immediately  connected 
with  the  Matter  in  Hand,  The  real  Magni¬ 
tude  of  Objedts  is  ordinarily  an  upright  Line 
and  perpendicular  to  the  Horizon,  I,  D,  Fig. 
4  -,  whereas  the  Meafure,  and  confequently  the 
Magnitude  of  the  optic  Angle  is  the  Arch,  or 
the  Curve  E,  F.  Now  Geometricians  demon- 
Urate,  that  this  Curve  E  F  is  left  than  the  up¬ 
right 


*  Euclid,  B.  Ill,  Prop.  20» 
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right  Line  I  D  ;  and  that  thus  the  apparent  The 
Magnitude  of  Objeds,  or  their  Image,  is  lefs,Sl^H_T^ 
than  their  real.  They  demonftrate  farther, 
that  this  Curve  E  F,  which  is  lefs  than  the  up- 
right  Line  ID,  is  alfo  in  a  lefs  Ratio  with  its 
Diftance  D  C,  than  e  f  is  with  the  Diftance 
B  C  5  that  is  to  fay,  the  Curve  or  the  Image 
1  E  F  of  the  neighbouring  Objed  is  not  fo  large, 
in  regard  of  the  Diftance  D  C,  as  the  Curve  or 
the  Image,  e  f,  of  the  diftant  Objed,  is  in  re- 
fped  of  its  Diftance  B  C.  For  it  is  evident, 
that  the  nearer  the  fame  Objed  is  to  us,  the 
wider  is  the  Angle,  and  the  ftiorter  the  Arch 
E  F  formed  at  the  Center  C  ;  and  the  more  it 
contrads,  likewife,  the  Bafe  of  the  optic 
Angle,  and  the  Image  this  Bafe  tranfinits. 

The  foie  Inlpedion  of  the  Figure  may  convince 
•any  one,  that  the  Arch  f  e,  which  is  at  the  fé¬ 
cond  Diftance,  is  lefs  curved  than  the  Arch 
EF-,  and  that  it  diminifties  fo  much  the  left 
j  of  the  real  Magnitude  of  the  Objed  ;  and  that 
f  the  Arch  g  h,  which  is  at  the  third  Diftance, 

5  does  fo  ftill  lefs  than  e  f,  and  fo  on.  On 
which  Account  the  nearer  an  Objed  is,  the 
more  its  Image  fuffers  from  this  Sort  of  Abate¬ 
ment,  which  hinders  the  Magnitude  of  this 
ilmage  from  correfponding  exadly  with  the 
1  Proximity  of  the  Objed. 

The  Rays  croîs  one  another  in  the  Eye,  as 
at  the  Point  C,  and  there  form  Angles  almoft. 

!Rual  to  the  exterior  Angles.  I  fay  almoft,  be, 

P  3  caufe. 
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The  caufe  Rcfraftion  in  affembling  the  Rays,  ftill 
Sight,  ftraitens,  in  a  fmall  Degree,  the  Bafe  of  thefe 
inner  Angles.  The  Eye  is  fpherical.  There¬ 
fore  the  interior  optic  Angle  is  meafured  and 
bounded  by  a  Curve  A  a,  which  reduces  the 
Images,  as  well  as,  it  is  evident,  the  exterior 
Angles  are.  This  inner  Curve  is  the  efiential 
one.  It  is  that  which  meafures  the  Extent  of 
the  Impreffion,  and  gives  the  Form  and  the 
Magnitude  to  the  Image.  It  is  this  Curve  that 
cuts  off  the  Portions  kb,  he,  of  the  large 
Image  be  of  the  Statue  i,  Fig.  i.  PL  XII. 
and  retrenches  nothing  or  fcarce  any  thing  of 
the  fmall  Image,  e  f,  of  the  Statue  6.  It  is 
this  fame  Curve  of  the  Eye,  that  fo  much 
abridges  the  large  Angles  of  the  Figures  3,  4, 
PL  XL  and  hinders  befides  their  Images  from 
being  proportioned  to  the  Proximity  of  Ob» 
jedts  ;  whiift  it  Ihortens  very  little,  or  nothing 
at  all,  the  {Irait  Angles,  or  the  Angles  of  dis¬ 
tant  Objedts,  and  on  that  Score  caufes  a  lefs 
Diminution  of  their  Images,  than  of  thofe  of 
nearer  Objedts.  From  whence  the  Images  of 
diftant  Objedls  are  larger,  confidering  their 
Diftance,  than  the  Images  of  neighbouring  Ob¬ 
jects  are  in  regard  of  their  Proximity. 

One  will  remark  therefore  in  thefe  Figures, 
on  meafuring  the  optic  Angles,  by  the  Curve 
which  deferibes  the  Bottom  of  the  Eye,  that 
the  Qbjedt.  II.  Fig.  4.  that  is  but  as  far  again  as 
the  Objedt  I.  tranfmits  to  the  Eye  an  Image 
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A  2,  which  is  more  than  the  Moiety  of  A  a. 

It  will  be  alfo  obfervable,  that  A  3  is  more  1 — 
than  a  Tierce  of  A  a,  and  fo  of  the  reft  ;  and 
that  confequently  the  Objedl  A,  Fig.  2,  which 
appears  as  large  again  as  the  other  Objeft  B,  of 
equal  Magnitude,  muft  be  a  little  more  than  as 
near  again  as  that  other  Objeét  B.  Or,  which 
is  the  fame  Thing,  this  other  Objeft  B,  muft 
be  at  twice  the  Diftance  as  the  Object  A, 

It  is  ftill  farther  evident,  that  the  Openings  Why  it  is 
of  the  Angles  A  3,  A  4,  A  5,  and  A  6,  Fig.  4,^“'^'° 
are  fo  much  the  lefs  feparated  one  from  the  the  Mag- 
other,  as  the  Angles  are  more  acute,  or  come nitude  °* 

n  very  re- 

from  a  greater  Diftance.  The  farther  one  goes  mote  Ota 
in  counting  i,  2,  3,  4,  5,  6,  the  nearer  areje^Sa 
thefe  Angles,  and  the  lefs  Difference  there  is 
between  them.  In  the  mean  while,  if  one  conr 
ceives  the  Train  of  Obje<5ts  carried  on  to  a  much 
greater  Length,  or  even  to  an  Infinity,  this  in¬ 
finite  Series  of  Objets  ranged  upon  A  K  will 
have  no  more  than  the  Opening  of  the  Angle 
A  6  to  partake  of.  So  that  there  will  be  in 
this  Opening  of  the  Angle  an  infinite  Series  of 
Images  all  differing  in  Magnitude.  Therefore 
their  Difference  will  be  infinitely  fmall.  Hence 
it  is,  that  at  a  great  Diftance,  fcarce  a  hundred 
Toifes  of  Separation  between  two  Objeéls  will 
caufe  fome  Difference  in  regard  of  the  Magni¬ 
tude  or  their  Images  ;  which  is  the  Reafon  why 
our  Judgment  on  the  Magnitude  of  very  remote 
Objects  is  fo  uncertain. 

P  4,  Th& 
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The  third  Figure  exhibits  the  fame  Thing* 
by  fuppoiing  the  vifual  Axis  perpendicular  to 
the  middle  of  the  Qbje&s,  or  the  optic  Ifofceles 
Triangle. 

It  is  alfo  vifible  in  the  Figures  3,  4,  that 
without  this  Curve,  which  meafures  and  bounds 
the  optic  Cone,  the  Rays  carried  on  to  the  up¬ 
right  Line  A  1,  parallel  to  the  Objects  I,  II, 
III,  65V.  would  form  Images  whofe  Magnitude 
would  be  exadly  in  a  reciprocal  Ratio  of  the 
Didances,  that  is  to  fay,  as  large  again,  when 
the  Objeds  fhould  be  as  near  again,  &c. 

For  we  learn  from  Geometry,  that  in  a  red- 
angular  Triangle,  Fig,  5.  if  the  Angle  C  be  di¬ 
vided  into  feveral  equal  Parts,  1,  2,  3,  the 
oppofite  Side  A  B  will  be  divided  into  feveral 
unequal  Parts  AD,  DE,  E  B,  of  which  thofe 
will  be  the  larged,  that  (hall  be  the  mod  re¬ 
mote  from  the  right  Angle  A,  Becaufe  the 
farther  the  Side  A  B  is  extended  from  the  right 
Angle  A,  the  wider  it  keeps  from  the  Arch 
A  1  ;  the  larger  Spaces  the  dividing  Rays, 
i5  2,  3,  run  over,  in  order  to  reach  the  Side 
AB,  and  the  greater  Didances  they  leave  be¬ 
tween  them. 

On  the  other  Hand,  if  one  divides  the  Angle 
C,  Fig.  6.  or  the  Arch  A,  into  Parts  unequal 
and  proportional  to  the  unequal  Parts  of  the 
Side  AB  of  Figure  5,  but  in  a  reverfed  Order  1 
to  wit,  the  greater  Part  being  placed  near  the 
right  Angle  A,  Fig.  6.  and  the  fmaller  Part  the 

fartheft 
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Fartheft  from  this  Angle,  the  Side  AB  will  be  divi-  The 
ded  into  two  equal  Parts  :  that  is  to  fay,  the  fame  ^  ^ 

Obliquity,  or  the  fame  Departure  from  the 
Tangent  A  B,  in  relation  to  the  Arch  Ai, 
which,  as  in  Figure  5,  has  transformed  upon 
the  Tangent,  the  equal  Divifion  of  the  Arch 
into  a  Divifion  unequal,  and  ever  the  larger 
the  remoter  it  is  from  the  right  Angle  ;  this 
Departure,  I  fay,  operating  upon  thefe  Inequa¬ 
lities  dilpofed  in  a  contrary  Direction,  muft  re¬ 
ciprocally  efface  or  deftroy  thefe  fame  Inequa¬ 
lities  which  it  has  produced,  and  reftore  upon 
the  Tangent  AB  the  Equality  given  in  the  for¬ 
mer  Problem.  Becaufe  here  the  fmaller  Part 
becomes  placed  overagainft  the  greater  Depar¬ 
ture,  and  receives  on  that  Account  the  greater 
Addition  ;  while  the  larger  Part  is  placed  near 
the  right  Angle,  and  fo  receives  the  lefs  Ad¬ 
dition.  In  fhort,  this  fécond  Operation  is  only 
the  firft  reverfed.  Therefore  it  muft  reftore 
the  former  given  Magnitudes,  or  equal  Parts, 
as,  in  Arithmetic,  Addition  and  Multiplication 
reftore  the  Numbers  that  were  funk  by  Subtrac¬ 
tion  and  Divifion. 

Now  the  Triangle  of  Fig.  6.  refembles  ex¬ 
actly  the  inner  optic  Triangle  of  Fig.  4.  and 
the  two  rectangular  Triangles,  in  which  one  may 
include  the  Ifofceles  Triangle  of  Fig.  3.  by  looking 
on  its  Axis,  or  its  Height,  B  C  A,  as  the  Side 
common  to  both  Triangles.  In  thefe  rectan¬ 
gular  optic  Triangles,  all  the  Angles  are  like- 

wife 
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The  wife  unequal,  and  by  fo  much  the  larger,  in 
refpedt  of  their  Diftance,  as  they  are  nearer  the 
right  Angle.  Wherefore  thefe  Angles,  length¬ 
ened  even  on  a  plain  Bafe,  mull  alfo  lofe  their 
Inequalities,  and,  confequently,  be  perfectly  in 
a  reciprocal  Ratio  of  the  Diftance  of  Objects. 
However,  I  voluntarily  refign  thefe  profound 
and  more  or  lefs  abftrufe  Points  to  greater  Geo¬ 
metricians.  As  to  my  own  Geometry,  take 
the  following  Specimen  of  it. 

Dedfive  I  procured  fome  human  Eyes  and  fome  Eyes 
mentsn'on°f  Animals,  and  ftripped  their  Bottom  of  the 
the  Mag-  Sclerotis,  and  the  Choroïdes,  when  they  came 

Imaïes°ItfrQm  Toung  Subjedts.  I  let  the  Choroides  re- 
different  main  on  thofe  that  had  belonged  to  old  People, 
Diftances.  [-jg^ufe  in  their  Eyes  the  Choroides  has  loft  its 

black,  and  is  fufficiently  tranfparent.  I  dif- 
pofed  equal  Qbjedts  at  unequal  Diftances,  as  at 
one  Foot,  two  Feet,  three  Feet  from  the  Eye 
deftined  to  receive  the  Images.  I  placed  a 
Wax- Candle-Light  at  each  End  of  the  Objects, 
in  order  more  diftindtly  from  its  Clearnefs  to 
afeertain  the  refpedtive  Bounds.  I  afterwards 
meafured  the  Spaces  thefe  three  Objedts  took 
up  in  the  Bottom  of  the  Eye,  and  found  that 
their  Spaces  were  exadtly  enough  proportioned 
to  their  Proximity  -,  that  the  Objedt  at  the  Dif¬ 
tance  of  one  Foot  was  thrice  as  large  as  that 
placed  three  Feet  off,  and  as  big  again  as  what 
was  at  two  Feet’s  Diftance,  meafuring  with  a 
Compafs, 


The 
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The  Bottom  of  an  Eye  laid  open  does  not  The 

*  *  Spght« 

eafily  preferve  its  regular  Figure.  The  Eye  of 

a  dead  Perfon  is  not  always  full,  and  the  Mem¬ 
branes  and  the  Humours  take  all  Sorts  of  Forms 
between  the  Fingers.  Thefe  Defers  are  partly 
redified  by  fupporting  the  Bottom  of  the  Eye 
with  a  tranfparent  Paper.  But  the  Bottom,  by 
this  means,  becomes  flatted,  and  the  Figure  of 
it  approaches  to  the  fixait  Line  A  1.  Fig.  4. 

Then  the  molt  open  Angles  are  no  longer  cut 
off  by  the  Curve  A,  a  -,  and  it  is  undoubtedly 
for  this  Reafon,  that  the  Magnitude  of  Images 
appears  proportioned  to  their  Proximity,  as 
much  as  one  can  difeover  by  a  mechanical  Ope¬ 
ration.  But  it  is  to  be  fuppofed,  that  in  a 
living  Eye  thefe  Defeds  no  ways  occur,  and 
that  this  Organ  being  exadly  enough  fpheriçal, 
the  Images  of  neighbouring  Objeds  fuffer  in  it 
the  fmall  Diminution  demonfixated  by  Geometry 
in  the  Triangles  meafured  by  an  Arch. 

To  remedy  the  Inconveniences  arifing  from 
the  Softnefs  and  Variablenefs  we  have  been  ob- 
ferving  in  thefe  Eyes,  I  ordered  an  artificial  Eye 
to  be  made  of  more  than  four  Inches  Diameter, 
furniflied  with  a  Glafs  Cornea  and  Cryftalline 
Humour,  or  with  the  Lens  of  a  Focus  propor¬ 
tioned  to  this  Diameter.  The  Bottom  of  this 
Eye  was  extended  on  a  tranfparent  Paper  per¬ 
fectly  plain,  by  reafon  of  the  Difficulty  of  mak¬ 
ing  a  Bottom  of  this  Paper  regularly  convex. 

I  expofed  this  Eye  to  the  preceding  Objeds, 
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The  and  farther  found  that  the  Magnitude  of  Images 

Sîght^  was  exa(c^iy  in  a  reciprocal  Ratio  of  the  Diftance 

of  Objedts,  as  fmall  again,  when  the  Objedls 
were  as  remote  again,  &c. 

In  order  to  render  the  Differences  of  Images 
more  perceptible,  and  lefs  expofed  to  inevitable 
Errors  in  the  mechanical  Meafures,  I  augmented 
the  Diftances,  and  made  ufe  only  of  two  Ob¬ 
jects.  I  placed  the  near  Objedt  at  a  Foot’s 
Diftance,  and  the  remote  Objedt  at  that  of  ten 
Feet  from  the  Eye.  The  Image  of  the  near 
Objedt  took  up,  on  the  Bottom  of  this  Eye, 
the  Space  of  three  Inches,  four  Lines,  and  a 
half,  of  Diameter  ;  that  of  the  remote  Objedt 
had  more  than  four  Lines,  and  this  laft  Magni¬ 
tude,  carried  ten  Times  with  the  Compafs  over 
that  of  the  neighbouring  Objedt,  meafured  it 
exadtly.  In  a  Word,  the  Image  of  the  Objedt 
at  ten  Feet  Diftance  was  juft  a  tenth  Part  of 
the  Image  of  the  Objedt  at  that  of  one  Foot.  I 
have  repeated  this  Experiment  twenty  Times 
without  finding  the  leaft  Variation.  The  ftrait 
Figure  of  the  Plain,  that  receives  thefe  Images, 
is  undoubtedly  the  Caufe  of  this  Proportion, 
for  the  Reafons  affigned  above.  It  is  alfo  pof- 
fible,  that  Refradtion  which  adts  more  forcibly  * 
on  the  Rays  of  remote  Objedls,  has  fome  fmall 
Share  in  it.  However  that  be,  it  will  always 
follow,  that,  from  the  fpherical  Figure  of  the 
Eye,  there  never  can  occur  any  confiderable 
Alteration  in  this  Proportion.  Thefe  are  incon- 

teftable 
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fceftable  Fadts,  and  of  Courfe  fuch  as  both  Phy-  The 
fies  and  Geometry  itfelf  mud  fubmit  to.  j 

Not  only  Perfpedtive  is  founded  on  the  Prin¬ 
ciples  we  have  been  expounding  in  relation  to 
the  Magnitude  of  the  optic  Angles,  and  the 
Images  they  convey  ;  but  it  is  on  thofe  likewife 
depends  all  the  Mechanifm  of  Telefcopes  and 
Microfcopes,  of  Glades  and  polilhed  Surfaces, 
which  either  enlarge  or  diminifh  Objedts: 

When  one  looks  at  the  Objedt  d,  Fig.  2.  PhEffefts  of 
XII.  with  the  naked  Eye,  the  Cone  of  Light  ^^nve3È 
which  this  Objedt  tranfmits  to  the  Eye  forms 
the  Opening  of  the  Angle,  e,  f,  as  in  Fig.  1. 
and  we  fee  this  Objedt  in  its  natural  Magnitude, 
with  refpedt  to  its  Diftance.  If  we  then  place 
a  lenticular  Glafs  before  our  Eye  g,  h,  this  con* 
vex  Glafs  colledts  the  collateral  Rays  g,  h, 
which  without  that  would  not  enter  the  Pupil. 

Hence  the  Eye  is  penetrated  with  a  luminous 
Cone  of  greater  Dimenfion,  and  with  a  larger 
Image  than  what  would  naturally  prefent  itfelf. 

It  refradts  befides  all  the  oblique  Rays  in  deter¬ 
mining  them  to  the  Perpendicular,  and,  confe- 
quently,  in  making  them  crofs  in  a  wider 
Angle.  By  that  Means  it  transforms  the  vifual 
Angle,  e,  f,  into  the  Angle  b,  c,  from  whence 
refults  an  Image  of  the  Objedt,  d,  a  great  deal 
larger  than  the  former.  Thus  the  Imagination, 
deceived  by  its  fureft  Rule,  looks  upon  this  Ob¬ 
ject  as  of  a  greater  Extenfion  than  it  was  before. 

All 
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The  All  this  will  be  intirely  reverfed,  in  cafe  W 6 
place  before  our  Eye  a  concave  Glafs,  h,  hy 
Effefts  ofEig.  j.  PI.  XII.  The  great  Statue,  g,  g,  inde^ 

Glafs  CaVCPendently  t^lS  Glafs,  would  form  in  our  Eye 

the  large  Angle,  or  the  large  Image,  b,  c. 
But  when  the  firft  Rays,  g  h,  g  h,  prefené 
themfelves  to  the  concave  Glafs,  they  are  turned 
from  the  Perpendicular  and  from  the  Axis  of 
the  Eye*  and  approach  to  fall  very  wide  of  the 
Pupil  in  L,  L.  The  fubfequent  Rays  do  the 
fame,  even  to  the  Rays,  m,  m,  which  being 
very  near  the  Axis  are  the  only  ones  that  can 
fall  on  the  Pupil  in  fpite  of  the  RefradHoru 
Thefe  Rays,  m,  m,  are  therefore  thofe  alone, 
that  can  convey  to  the  Eye  the  Image  of 
the  Statue  :  but  thefe  Rays  can  form  in  thé 
Bottom  of  the  Eye  but  a  very  acute  Angle,  but 
à  very  fmall  Image,  e,  f.  The  great  Statue, 
feen  through  the  concave  Glafs,  h,  h,  will  ap¬ 
pear  of  courfe  very  fmall. 

Thefe  Accounts  of  the  Effedts  of  convex  and 
Concave  GlaiTes  might  fatisfy  a  (impie  Matura- 
lift.  But  a  Naturalift*  that  is  verfed  at  the 
fame  Time  in  Anatomy,  muft  farther  fee  thefe 
different  Determinations  of  the  Rays  upon  the 
Parts  themfelves  in  the  Bottom  of  the  Eyes.  I 
therefore  took  fome  Eyes  (tripped  to  their  Bot¬ 
tom,  as  in  the  preceding  Experiments,  and, 
after  having  made  fome  illumined  Objedts  fall 
upon  them  and  remarked  their  Angles,  I  placed 
before  thefe  Eyes  convex  Glaffes,  and  faw  the 

Angles 
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Angles  enlarge  themfelves  in  proportion  to  the  The 
Convexity  of  thé  Glaffes.  I  afterwards  made/  /  ' f 

ult  of  fome  that  were  concave,  and  found  thefe 
fame  Angles  diminifh  in  the  fame  Proportion. 

What  a  concave  Giafs  effeds  by  Refradion, 
a  convex  polifhed  Surface  does  alfo  by  Rede* 
xion*  But  we  fhail  not  proceed  to  the  convex? 

Surface,  without  having  firft  explained  the 
more  fimple  Phœnomena  of  the  plain  Surface, 
and  faid  a  Word  or  two  concerning  the  Nature 
of  Mirrors,  or  of  Surfaces,  that  refled:,  in  the 
taoft  lively  manner,  the  Images  of  Objeds. 

A  Mirror  is  made  either  with  a  polifhed  The  Nss- 
Body,  fuch  as  Steel,  that  immediately  refleds  Effea^of 
Images,  or  with  a  polifhed  and  tranfparentTooking- 
*  Body,  as  Giafs  is,  behind  which  is  applied  aGlaffes* 
Matter  endued  with  a  Property  of  receding 
Light  ;  which  is  generally  a  Plate  of  Tin.  Thi$ 

Plate  is  laid  upon  a  very  fmooth  Stone,  and 
covered  all  over  with  a  Bed  of  the  pureft  Quick- 
hiver.  If  one  has  the  Curiofity  to  behold  ones 
fdf  in  this  Bed  of  Quickfilver,  it  would  appear, 
that  there  is  no  fmooth  Surface  in  Nature, 
which  tranfmits  an  Image  fo  exaét  and  diflind. 

The  Giafs  is  then  placed  upon  this  Bed  of  Mer- 
Jcury,  and  loaded  with  a  good  deal  of  Weight 
to  prefs  out  what  is  fuperfluous,  and  leave  only 
that  which  is  neceffary  to  fill  the  Pores  of  the 
Surface  of  the  Giafs,  and  of  the  Plate  of  Tiq^ 
and  thus  to  fallen  both  Surfaces  together.  This 
Compofition  is  afterwards  placed  in  a  Hoping 

Diredion, 
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The  Dire&ion,  and  then  in  an  upright  one,  in  order 
Sight,  to  drain  the  fupernumerary  Quickfilver,  and 
L then  the  G lafs  is  tinned  over.  Now  it  is  this 
Plate  of  Tin,  impregnated  with  Quickfilver, 
and  fattened  by  it  to  the  Glafs,  that  refledts 
the  Images,  or  at  leaft  the  moft  lively  of 
them.  For  in  a  thick  Glafs,  on  holding  it  in 
a  particular  manner,  we  difcern  two  Images, 
one  retteéled  by  the  Tin,  the  other  by  the  Sur¬ 
face  of  the  Glafs.  This  latter  Reflexion  i9  a 
very  faint  one,  and  requires  fome  Art  to  dif- 
cover  it.  The  Light,  on  the  contrary,  re¬ 
flected  by  the  Tin,  is  ftrong  and  lively,  and 
ordinarily  effaces  the  former.  In  the  mean 
while,  if  one  has  a  mind  to  fee  diftin&ly  this 
feeble  Light  refle£ted  by  the  Surface  of  the 
Glafs,  all  one  has  to  do,  is  to  place  behind 
a  Glafs,  that  is  not  tinned,  fome  black  Sub- 
ftance  to  abforb  the  ftrong  Light  which  effaces 
the  other*,  luch  as  black  Velvet,  black  Paper, 
or  a  Hat.  We  fee  ourfelves  but  faintly  in  this 
fécond  Kind  of  Mirror,  becaufe  the  Image  is 
formed  only  of  the  Light  reflefled  by  the  Sur¬ 
face  of  the  Glafs,  which  Light  is  ever  weak  in 
comparifon  of  that  which  pierces  the  Glafs,  and 
is  reflected  by  the  Plate  of  Tin. 

In  order  to  expound  the  Effects  of  a  plain 
Mirror,  let  us  fuppofe  the  large  Statue,  Fig. 
4.  PI.  XII,  to  be  between  our  Eye  and  a  plain 
Mirror  A,  A,  a  little  on  one  Side,  to  give  Paf- 
fage  tq  the  Re.fleftion  towards  our  Eye,  C. 

The 
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The  Light,  which  falls  on  all  the  Points  of  the 
Statue,  rebounds  all  around  in  every  Point  of 
:  the  circumambient  Space,  as  we  have  feen 
i  above  ;  and,  confequently,  this  Light  muft  fall 
on  all  the  Points  of  the  Surface  of  the  Mirror, 
:  by  which  it  is  likewife  reflected  from  every 
J  Part.  But  our  Pupil  takes  up  no  more  than  a 
fingle  Point  of  this  whole  Circumference  where 
the  Light  is  reflected,  and  can  receive  but  one 
of  all  the  luminous  Cones  diftributed  to  an  Infi¬ 
nity.  Now  by  the  Rule,  that  the  Angle  of 
Reflexion,  is  equal  to  the  Angle  of  Incidence, 
the  foie  Cone  of  Light,  which  falls  on  our  Eye, 
fituated  as  in  Fig,  4.  is  the  reflected  Cone 
A,  C,  A,  formed  by  the  Rays  which  fall  upon 
:  the  Mirror  at  the  Points  A,  A,  and  which  tend  to 
make  in  the  Bottom  of  our  Eye,  the  large  Ope¬ 
ning  of  the  Angle,  b,  c,  For  the  Rays  E,  E, 
which  are  going  to  fall  towards  the  Extremity 
of  the  Mirror  on  h,  are  reflected  at  a  Difiance 
I  from  the  Statue,  and  ftill  farther  from  our  Eye, 
The  perpendicular  Rays  El  return  upon  them- 
felves,  and  can  never  fall  on  our  Eye.  All  the  Rays 
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E,  K,  K,  nearer  the  Axis  C,  X,  than  the 
Rays  A,  A,  approach  to  crofs  one  another  on 
this  Axis  much  on  this  Side  of  our  Eye,  and  to 
be  loft  at  laft  on  the  lateral  Quarters,  m,  m, 
Infomuch,  that  the  only  Rays,  which  can  fall 
’on  the  Pupil,  are  the  Rays  A,  A:  The  Ope¬ 
ning  of  the  Angle,  b,  c,  which  this  Cone  of 
Light  forms  at  the  Bottom  of  our  Eye,  gives 
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us  the  natural  Image  of  the  Statue,  as  if  we  faW 
it  behind  the  Mirror,  and  as  far  behind  the 
Mirror,  as  it  is  actually  diftant  from  it  before. 
For  Example,  if  the  Statue  be  fix  Feet  before 
the  Mirror,  it  will  appehr  to  us  fix  Feet  behind 
it,  becaufe  the  luminous  Cone  that  conveys 
to  us  this  Image,  becomes  narrower  and  nar¬ 
rower  from  the  Statue  to  the  Mirror,  and 
from  the  Mirror  to  the  Eye,  as  is  fhewn  by  the 
Figure,  So  that  the  Cone  broken  by  the  Re- 
fle&ion,  is  of  the  fame  Length,  the  fame  Fi¬ 
gure,  and  of  the  fame  Opening,  as  if  the  Statue 
were  fix  Feet  behind  the  Mirror,  altho’  it  be 
fix  Feet  before  it.  Wherefore  the  Image  im¬ 
printed  on  our  Eye  will  be  the  fame  as  if  the 
Statue  were  really  fix  Feet  behind  the  Mirror  -, 
confequently,  the  Statue  will  appear  to  us  fix 
Feet  behind  it,  and  in  the  Magnitude  that 
would  be  natural  to  it  in  this  Situation. 

Effèa  of  Now  let  us  fubftitute  a  convex  Mirror,  B,  B, 
a  convex  Fig.  5.  PI.  XII.  inftead  of  the  ordinary  Mir- 
ror*  The  pointed  Rays  are  thofe  which  fall 
upon  the  plain  Mirror,  A,  A,  of  the  preceding. 
Figure,  and  there  go  to  form  in  the  Eye  the 
natural  Angle,  b,  c.  But  here  thefe  pointed 
Rays,  coming  to  fall  on  the  convex  Surface, 
B,  A,  far  from  returning  towards  the  Eye, 
are  reflected  towards  d,  at  a  great  Diftance 
from  the  Place  where  the  Eye  is  fituated.  Of 
all  the  Rays  that  come  from  the  Statue  to  fail 
on  the  whole  Surface  of  the  convex  Mirror, 

the 
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the  only  Rays  capable  of  being  reflected  towards  The 
the  Pupil,  are  thofe  not  pointed.  B,  B,  which, 
go  to  make  in  the  Eye  the  Angle  e,  f.  This 
A  ngle  is  very  acute,  in  comparifon  of  the  Angle 
b,  c.  Therefore  the  Statue  will  appear  ex¬ 
tremely  fmall,  in  regard  of  what  it  would  do 
in  the  former  Mirror,  A,  A. 

The  concave  polilhed  Surface  performs  like- 
wife  by  Reflection  what  the  convex  Glafs  does 
by  RefraCtion  ;  that  is  to  fay,  both  one  and  the 
other  enlarges  the  ObjeCts,  but  it  is  in  particular  EfFefls  of 
Points  of  View  :  in  others  the  concave  reflecting*  c°ncave 
Surface  diminilhes  the  ObjeCts  like  the  concave G°airS~ 
Glafs,  and  the  convex  reflecting  Surface.  Thefe 
curious  Phcenomena  lay  claim  to  a  little  Dif- 
cufiion. 

The  plain  Mirror  is  always  our  Rule  of 
Comparifon.  Place  then  the  Arrow,  A,  B, 

PI.  XII.  Fig.  6.  overagainft  the  ordinary  Mirror 
C,  D,  and  imagine  your  Eye  to  be  before  the 
middle  of  this  Arrow  ;  or,  if  you  will,  fuppofe 
your  Face  to  be  at  the  Place  of  the  Arrow  itfelf. 

Your  Image  reflected  in  its  natural  Magnitude 
will  be  as  the  fmall  reverfed  Arrow,  a,  formed 
by  the  luminous  Cone,  in  fmall  Points,  which 
approaches  the  plain  Mirror  in  E,  E.  It  is.  to 
be  remembered,  what  we  faid  above,  that  this 
Arrow,  reverfed  in  the  Bottom  of  the  Eye, 
mu  ft  appear  right  in  our  Regard.  So  that  al~ 
tho’  the  Image  of  the  Arrow,  or  of  your  Face, 

0^.2  be 
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The  be  here  inverted  in  your  Eye,  thefe  Objeds  not- 
withstanding  will  feem  in  a  right  Pofition. 

Before  this  plain  Mirror,  C,  D,  place  the 
concave  Mirror,  G,  H,  and  its  Concavity  will 
colled  towards  the  Axis,  L  g,  the  vaft  Cone 
of  different  Refledions,  a  very  fmall  Part  of 
which  are  expreffed  in  the  Figure.  The  lumi¬ 
nous  Cone  in  little  Points,  that  fall  on  the  plain 
Mirror  in  E,  F,  and  went  to  form  the  fmall 
Arrow  reverfed,  a,  no  longer  keeps  the  fame 
Track,  when  receded  by  the  concave  Mirror, 
but  is  terminated  very  near  the  Mirror  at  the 
Point,  m,  and  on  that  Account  we  can  no 
more  receive  its  Impreffiom 

What  then  is  the  Cone  of  Refledion  the  Eye 
will  receive  placed  before  the  middle  of  the 
Arrow  A,  B  ?  It  is  capable  only  of  receiving, 
the  oblique  Rays,  AG,  BH,  which  on  croffmg 
one  another  ftrike  at  the  Extremities,  FI,  G, 
of  the  Mirror,  and  return  to  crofs  afrefh  in  the 
Eye,  and  there  to  point  the  Arrow,  C,  thrice 
as  large  as  the  natural  Image,  a,  tranfmitted  by 
the  plain  Mirror,  C,  D.  But  the  great  Arrow, 
C,  is  in  the  fame  Situation  at  the  Bottom  of 
the  Eye,  as  the  fir  ft  Arrow,  A,  B,  is,  that  is 
wide  of  it,  by  reafon  of  the  double  crofting  of 
the  Rays.  Confequently  this  Arrow  will  appear 
reverfed  in  this  Place.  For  every  right  Objed 
has  its  Image  inverted  in  the  Bottom  of  the 
Eye,  and  reciprocally  all  Objeds,  that  have 
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their  Images  right  in  the  Eye*  appear  to  us 
reverfed. 

In  order  to  fee  the  Image  of  the  Arrow  A, 
B,  or  rather  one’s  own  Image  in  a  right  Pofi- 
tion,  we  muft  approach  the  Mirror  in  the 
I3oints,  d,  e,  m3  '&c.  Becaufe  we  then  re¬ 
ceive  the  luminous  Cones,  that  have  been  to 
ftrike  the  Mirror  dire&ly,  without  any  previous 
crofting,  and  which,  on  that  fcore,  crofs  only 
in  our  Eye,  according  to  their  ordinary  Man¬ 
ner.  Now  in  thefe  near  Points  of  the  Mir¬ 
ror,  the  Objedb  will  appear  ftill  a  great  deal 
larger  than  in  a  natural  State,  unlefs  the  Eye 
almofl  touches  the  Glafs.  For  then  our  Vifage 
appears  pretty  natural,  becaufe  the  Cone  of 
Light  one  receives  is  very  fmall.  But  in  pro¬ 
portion  as  one  draws  back,  the  Vifage  appears 
more  and  more  monftrous,  for  the  fame  Rea- 
fon  as  the  Arrow  d  is  larger  than  the  Arrow  e, 
being  the  Bafe  of  a  greater  Triangle. 

If  we  place  ourfelves  oppofite  to  the  fame 
Mirror  in  the  Space,  o,  fituated  between  the 
Point  where  the  Objedt  appears  right,  d,  and 
that  where  it  appears  reverfed,  C,  we  fhall  fee 
but  one  Chaos  of  Light  -,  becaufe  the  Rays 
crofs  one  another  in  this  Space,  and  all  the  Parts 
of  the  Images  are  there  confounded.  Draw 
back  to  C,  and  the  Image  appears  ftill  larger 
than  Nature,  but  reverfed,  for  Reafons  ex¬ 
plained  above.  Continue  to  draw  back,  as  in 
ij%  g3  the  Image  will  ftill  remain  ever  reverfed a 
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The  but  will  become  fmaller  and  fmaller,  and  even 
^  little,  that  at  laft  it  will  equal  in  Minutenefs 
the  Image  refleded  by  the  convex  Mirror.  So 
that  the  Image  remedied  by  a  concave  Mirror, 
at  a  middle  Diftance,  is  always  much  larger 
than  Nature  -,  and  when  this  great  Image  is 
right  as  in  m,  then  the  more  one  retreats  from 
the  Glafs,  the  more  this  Image  is  augmented. 
But  when  the  Image  is  reverfed  as  in  C,  the 
more  one  recedes  from  the  Glafs,  the  more  is 


v  the  Image  diminifhed.  The  Demonftration  of 
thefe  curious  Truths  is  exprefled  by  the  fame 
Cones  of  Light  traced  in  the  Figure,  according 
to  the  Laws  of  Reflection. 

The  Mag-  Objeds  appear  to  us  fo  much  the  larger,  as 
mtude  of  tfiey  tranfmit  to  our  Eye  a  larger  Image,  and  a 
farthtTva-tnore  extenflve  Cone  of  Light.  And  this  lu» 


ries  ac-  rninous  Cone  is  fo  much  the  more  extenflve,  as 

th^Emdstihe  Objed  is  larger  or  nearer  to  the  Eye. 
of  Eyes  But  do  we  imagine  that  the  fame  Objed,  at 
^  re  the  fame  Diftance,  tranfmits  to  the  Eyes  of 
them,  and  all  Animals,  and  all  Men,  an  Image  of  the 
Epurfuan  ^ame  Magnitude  ?  Undoubtedly  we  do  not. 
tothedif-The  Magnitude  of  Images,  and  that  of  the 

States  Pidure  including  them  all,  depend  likewife  on 
wherein  the  Difpofltion  of  the  Organ  itlelf.  For  Ex- 
occur' ample,  an  Eye  fmaller  and  more  twinkling  than 
ordinary,  and  that  has  a  more  convex  Cryftalline 
Humour,  receives  a  fmaller  Pidure  in  Propor¬ 
tion,  and  leflfer  Images  -,  for  the  fame  Reafon, 
as  when  a  very  convex  Lens  is  placed  on  the 

I  nfide 
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Infide  of  the  Hole  of  the  dark  Chamber,  there  The 
occurs  a  very  minute  Pidlure.  I11  the  mean  SîGHT* 
while  it  has  been  demonflrated  above,  that  a 
like  Lens  placed  before  the  Eye,  or  on  the  Out- 
fide  of  the  dark  Chamber,  confiderably  en¬ 
larges  Objedts.  This  Contrail  perhaps  may  be 
perplexing  ;  but  it  is  no  hard  Matter  to  com¬ 
prehend  thefe  oppohte  Effedts  of  the  fame  In¬ 
firmaient  differently  applied. 

The  Rays  that  convey  the  Images  from  the 
Objedt  to  the  Bottom  of  the  Eye,  or  on  the 
Pafleboard  of  the  dark  Chamber,  form  two 
Cones  joined  at  the  Top.  The  firft  Cone  has 
its  Safe  on  the  Objedt,  and  its  Top  in  the  Pu¬ 
pil,  or  in  the  Hole  of  the  dark  Chamber, 
where  the  Rays  crofs.  The  fécond  Cone  has 
its  Top  at  the  fame  Croffing,  and  its  Bale  on 
the  Choroides,  or  the  Pafleboard  that  receives 
the  Images  of  the  dark  Chamber.  The  Lens 
one  puts  before  the  Eye,  or  before  the  Hole  of 
the  dark  Chamber,  is  placed  in  the  exterior 
Cone  a  little  before  its  Croffing.  It  collects  in 
this  Croffing  a  larger  Cone,  as  has  been  demon- 
ftrated,  and  caufes  it  to  crofs  in  a  wider  Angle  : 
and  by  that  means  gives  a  larger  Bafe  to  the 
fécond  Cone,  which  thus  renders  the  Images  the 
larger.  The  Cryflalline  Humour,  on  the  con¬ 
trary,  or  the  Lens  one  puts  within  the  Hole  of 
the  dark  Chamber,  is  placed  in  the  inner  Cone 
near  its  Top  -,  which,  by  collecting  the  Rays  of 
\  this  Cone  towards  the  Axis,  renders  the  Bafe  of 

CL  4  ^ 


a  3 'S  A  P  by  fie  al  E/fay 

The  it  Smaller.  Consequently,  the  Images  contained 
g iQHT^ -  n  tj1;s  gafe  are  ajf0  diminifhed  by  thefe  Lens’s^ 
and  that  in  proportion  to  the  greater  Convexity 

£-f  them. 

Now  there  is  a  wider  Difference  between  the 
Eyes  of  Several  Kinds  of  Animals,  than  there  is. 
In  Regard  of  all  the  Sorts  of  Lens’s.  It  is 
therefore  evident,  that  the  diverfe  Species  of 
Animals,  and  that  Men  in  general  do  not  fee 
the  fame  Objeds  of  the  fame  Magnitude,  nor 
a  like  Quantity  of  Objeds  at  a  Time. 

I  will  not  infill  on  thefe  known  Truths  ;  but 
I  go  farther,  and  aver,  that  the  fame  Perfon, 
with  the  fame  Eye,  fees,  the  fame  Day,  and  even 
the  fame  Moment,  Objeds  Sometimes  larger, 
Sometimes  fmaller,  according  to  certain  Mo¬ 
tions  incident  to  this  Organ,  and  particular 
Difpofitions  that  occur. 

The  mo  ft  frequent  among  thefe  Motions  of 
the  Eye,  that  change  the  Magnitude  of  the  vi- 
fual  Angle  and  of  Images,  are  thofe  which 
are  made  on  our  looking  at  a  near  Objed, 
and  prefently  afterwards  at  one  that  is  re¬ 
mote. 

The  Eye  is-  dilated,  in  order  to  fee  neigh¬ 
bouring  Objeds.  The  Diameters  of  its  Hu¬ 
mours,  and  its  Lens’s,  are  drawn  into  a  nar¬ 
rower  Compafs,  and  their  Surfaces  become 
more  convex.  Consequently,  the 'Eye  is  then 
In  the  Cafe  of  the  Small  twinkling  Eye,  or  the 
yery  convex  Lens,  which  we  have  juft  been 
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fpeaking  .of.  It  gives  therefore  on  this  fcore  The 
fmaller  Images  than  it  would  do  in  any  other  ,S  ' c  . 
Figure.  But  this  fame  Eye  is  dilated,  the 
Cloth  that  receives  the  Image  is  more  remote, 
and  this  Image  ought  to  be  fo  much  the  larger. 

Should  one  of  thefe  Caufes  make  amends  for 
the  other  ? 

On  the  contrary,  in  order  to  fee  a  diftant 
Object,  the  Eye  contrats  itfelf,  is  flatted  by 
the  Poles,  and  enlarged  according  to  its  Equa¬ 
tor.  The  Diameters  of  the  Humours  are  aug¬ 
mented,  their  Surfaces  flatted,  and  this  Eye  be¬ 
comes  in  the  State  of  the  flat  Lens,  which  gives 
a  more  extenfive  Picture,  So  that  on  this  Ac¬ 
count  one  fees  remote  Objects  larger  than  one 
would  do  without  this  Alteration  of  Figure  : 
that  is  to  fay.  Allowance  being  made  for  the 
Diftance,  remote  Objects  appear  larger,  than 
neighbouring  ones  do.  But  this  fame  Eye, 
whofe  Humours  become  lefs  convex,  is  like- 
wife  flatted,  its  Bottom  advancing  towards  its 
Entrance.  The  luminous  Cone  of  courfe  grows 

v  7  ^  ZD 

fhorter,  and  the  Images  confequendy  fmaller. 

Are  thefe  contradictory  Effedts  equally  cornpen- 
fated  ?  Or  is  the  flat  or  convex  Figure  of 
the  Humours  predominant  over  the  Contraction 
or  Dilatation  of  the  Eye  ?  I  fhall  communicate 
the  Obfervations  that  feem  to  me  to  decide  in 
Favour  of  the  latter  Opinion,  m.  that  the  Eye 
on  looking  at  a  near  Object,  renders  the  Images 
(mailer,  nqtwithftanding  its  Dilatation,  and  that 

the 
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^  The  the  Eye,  which  looks  at  a  remote  Objedt,  exhi- 
bits  t}ie  lmages  larger  notwithftanding  its 
Contraction. 

Obferva-  Calling  a  random  Look  at  a  feeble  Light, 

t heVaria-  ^ltuated  very  near  nie,  I  was  furprifed  to  fee 
tion  of  the  this  Light  thrice  as  big  as  Nature,  and  encircled 
md^of  Rays.  I  looked  at  it  afterwards  with  At- 

Images.  tendon,  and  it  re  fumed  its  natural  Magni¬ 
tude.  I  have  fince  that,  frequently  repeated 
this  Experiment,  either  with  a  feeble  Light,  or 
with  the  fmall  luminous  Point  which  refults 
from  a  very  convex  polifhed  Surface,  and 
it  always  was  attended  with  the  fame  Sue- 
cefs. 

When  I  looked  attentively  at  the  feeble  Light, 
or  at  the  luminous  Point,  thefe  very  near  Objects 
would  oblige  me  to  dilate  my  Eye,  and  to  ren  ¬ 
der  its  Humours  more  convex,  from  whence  Î 
received  a  fmall  Image.  I  then  looked  at  them 
indiftindtly,  that  is  to  fay,  with  my  Eye  relaxed 
in  its  moll  natural  State,  and  fpherical  Figure, 
which  gave  its  Humours  lefs  Convexity.  My 
Eye  therefore  at  that  Time  became  in  the  Cafe 
of  a  flatter  Lens,  and  thus  gave  me  a  larger  lu¬ 
minous  Point,  and  a  more  open  vifual  Angle. 
One  cannot  make  the  Experiment  with  a  ftrong- 
Light,  by  reafon  its  lively  Imprefiion  does  not 
permit  the  Eyt  to  relax  itfelf. 

Another  Time  I  looked,  thro’ the  Glafs  of  a 
Cafement,  at  a  very  remote  Country-Seat,  which 
appeared  to  me  fufficiently  large,  I  after¬ 
wards 
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wards  fixed  my  Eyes  on  the  Glafs  itfelf  ;  and  it  The 
feemed  to  me  a  great  deal  fmaller,  than  when  I  u  —  -  if 
looked  at  it  diredtly.  Since  that  Time  Ï  have 
made  repeated  Experiments  of  this  Matter,  and 
always  found  the  fame  Circumftances. 

On  looking  diredtly  at  the  diftant  Seat,  my 
Eye  was  flatted.  The  Angle,  which  this  Seat 
tranfmitted  to  my  Choroides,  was  therefore 
larger.  On  fixing  my  Eyes  on  the  Glafs  of  the 
Cafement,  I  dilated  for  this  near  Objedt  the 
Globe  of  my  Eye,  and  rendered  its  Lens’s 
more  convex.  The  Image  of  the  remote  Seat, 
falling  on  thefe  more  convex  Lens’s,  was  there 
refradted  to  a  greater  Degree,  and  conveyed  on 
my  Choroides  a  fmaller  Angle,  and  of  courfe  a 
minuter  Image. 

I  fhall  recount  (till  fomething  more  extraor¬ 
dinary  on  this  Variation  of  the  Magnitude  of 
the  vifual  Angle,  or  of  the  Image  of  Ob¬ 
jects. 

Laid  Winter  I  was  in  the  Country.  In  thelmagesare 
Night  it  froze  hard,  and  there  fell  a  little ^ryle^0]^ 
Snow.  Ongoing  out  of  my  Chamber  in  the  and  very 
Morning,  all  Objedts  appeared  to  me  fenfibly^S^ 
fmaller,  than  they  had  done  the  Evening  be¬ 
fore.  I  could  not  help  being  very  much  fur- 
prifed.  But,  ruminating  on  this  Effect,  I  re¬ 
collected  that  a  long  Time  ago  in  a  dry  and 
clear  Seafon,  I  had  frequently  been  aftonifhed 
to  fee  Objedts  with  a  Precifion,  where  I  had  a 
confufed  Notion  that  there  was  fomething  more 

in 
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in  the  Matter  than  a  bare  Exadtnefs.  Thefe 
confufeçi  Notions  are  the  Seeds  of  Difcoveries. 
This  in  particular  had  prepared  me  to  remark 
in  the  preceding  Experiment  the  Diminution  of 
the  Magnitude  of  Images  by  the  hard  Froft  and 
the  Snow  ;  and  fome  few  Reflections  foon  made 
me  perceive8  that  my  Difcovery  was  a  neceftary 
Confequence  of  the  Nature  of  the  Eye*  and  of 
the  Principles  I  have  been  expounding. 

The  Images  painted  in  my  Eye  are  fm aller 
in  Proportion  to  the  Smallnefs  of  the  Diameter 
of  the  Eye,  and  the  greater  Convexity  of  its 
Humours.  Peter  fees  Objedts  fmaller  than 
I  fee  them*  if  he  has.  fmaller  Eyes,  and  more 
convex  than  I  have.  If  there  are  Times, 
Days,  or  Moments,  when  I  myfelf  have  Eyes 
as  fmall,  as  contracted,  and  as  convex  as  thofe 
of  Peter ,  I  then  fee  Qbjedts  as  fmall  as  he  fees 
them,  and  fmaller  than  I  fee  them  ordinarily. 

This  is  exadtly  the  Cafe  of  Eyes,  ftruck  with 
the  Cold  of  Froft,  and  the  Rrightnefs  of  Snow. 
Both  the  one  and  the  other  of  them.,  making  a 
ftrong  Impreffion  on  thefe  Organs,  excite  in 
them  a  forcible  Contraction.  The  Eyes  ftruck 
in  this  Manner  are  leftened  in  all  Directions, 
and  principally  according  to  their  Equator,  by 
the  Contraction  of  the  Iris  and  Corona  Ciliaris. 
All  the  Humours  participate  of  this  kind  of 
Condenfation  ;  and,  consequently  the  Eye  is 
fmaller,  more  convex,  and  receives  of  courfe  a 
fmaller  vifual  Angle,  and  not  fo  large  an  Image. 
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1  became  notwithftanding  apprifed  of  this 
Diminution  of  Images  very  accidentally.  As 
thefe  diminifh  univerfally  after  the  fame  Man¬ 
ner,  there  remains  no  farther  Rule  of  Compan¬ 
ion.  On  which  Score  this  is  no  fenfible  Phœ- 
nomenon,  and,  in  order  to  perceive  it,  I  mull 
have  had  the  Magnitude  of  the  Images  of  the 
preceding  Evening  very  prefent  to  my  Idea. 
But  it  is  not  the  lefs  certain,  as  the  Figure  of 
the  Eye  contributes  to  the  Magnitude  of  Images, 
that  we  muft  neceflarily  fee  Objects  the  more  of 
lefs  large,  proportionably  to  the  greater  or  leffer 
Degree  of  Elafticity  the  Temperature  of  the 
Air,  or  our  Health,  imparts  to  our  Solids,  or 
of  Rarefadtion  accruing  from  either  of  thofe 
Quarters  to  our  Fluids.  Thus  in  hot,  faint, 
clofe,  hazy  Weather,  in  a  weak  and  lan- 
guifhing  State  of  Health,  and  in  certain  pletho¬ 
ric  Cafes,  the  Eye  being  then  relaxed  and  dila¬ 
ted  to  a  greater  Degree,  we  fee  Objedts  fo  much 
the  larger,  and  in  a  cold,  dry,  clear  Seafon, 
and  in  a  good  Difpofition  of  the  Organs,  they 
appear  fmaller  :  inafmuch  as  our  Fibres  and  our 
Eyes,  from  thefe  Contingencies,  acquire  a  greater 
Elafticity  and  Contradlion,  and  our  Fluids  be¬ 
come  much  lefs  rarified. 

Since  I  made  this  Difcovery,  and  have  been 
guarded  againft  the  Rule  of  Companion,  I 
plainly  perceive  that  a  very  illumined  Objedh 
feems  fmaller,  and  an  Objedfc  feebly  fupplied 
with  Light  appears  larger.  The  Reaion  of 

this 
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The  this  is  evident.  A  ftrong  Light  puts  the  whole? 
Globe  of  the  Eye  on  contracting  itfelf,  and  a 
feeble  one  leaves  it  relaxed  and  dilated. 

How  fure  and  geometrical  fo  ever  be  the 
Opening  of  the  vifual  Angle  to  determine  the 
tondRuIe,  a^plute  Magnitude  of  Images,  it  cannot  not- 
whereby  withftanding  fingly  conftitute  a  Rule  for  judging 

îhiUdMagfof  t^ie  Magnitude  °f  Objets  relatively  to  their 
îiitude  and  different  Diftances.  It  will  very  well  decide  be- 

fn0^tWGen  tW°  0bie<5ts  at  an  e(lual  Diftance,  which 
is  the  Con-  of  them  is  the  larger  ^  but  it  will  never  alone 
fufion  or  determine  this  Diftance  of  Objets,  nor  confe- 
of  its  i-  quently  their  Magnitude,  which  diminifhes  in 
mage.  Proportion  to  the  Diftance.  The  Reafon  of 
this  Uncertainty  of  the  vifual  Angle  is,  becaufe 
in  the  fame  Angle,  Fig.  i.  PI.  XII.  one  may 
place  a  Series  or  Objets  of  different  Magni¬ 
tudes,  2,  3,  4,  6,  provided  they  are  ranged  at 
a  Diftance  proportionable  to  their  Magnitude. 

All  thele  Magnitudes,  2,  3,  4,  6,  would 
therefore  form  in  the  Eye  the  fame  Angle, 
and  have  there  an  Image  equally  large,  tho5  they 
would  each  of  them  be  of  unequal  Magnitude. 

I  he  vifual  Angle,  as  intirely  geometrical  as 
it  is,  will  then  deceive  us,  if  we  compare  it 
with  the  Degrees  of  the  Diftance  of  the  Objet. 
A  I  ennis-Ball,  feen  at  the  Diftance  of  fome  few 
Inches,  will  form  a  vifual  Angle  as  large  as  a 
1  urret  a  hundred  Paces  off  ;  and  on  that  Ac¬ 
count  this  Ball  will  appear  as  big  as  fueh  a 
l  urret,  in  cafe  the  Proximity  of  the  Ball  does 


not 


on  the  Senses.  239 

not  oblige  one  to  abate  as  much  of  its  apparent  The 
Bignefs,  as  the  Diftance  of  the  Turret  would 
make  one  add  to  the  Magnitude  of  its  Angle. 

I  therefore  rate  each  Magnitude  of  the  vifual 
Angle,  at  its  juft  Value,  by  the  Comparifon  I 
form  of  the  refpedive  Diftance  of  the  Objects. 

But  by  what  Rule  ffiall  I  judge  of  this  Dif¬ 
tance  ?  By  the  Confufion  of  the  Image  itfelf, 
contained  in  the  vifual  Angle,  or  by  the  Body  of 
Vapours ,  which  the  Diftance  raifes  around  the 
Objed,  and  alfo  by  the  Length  of  the  optic 
Angle  formed  by  the  Concourfe  of  the  optic 
Axes  of  each  Eye. 

I  obferved  above  that,  on  looking  at  an  Ob¬ 
ject  with  both  Eyes,  both  the  Axes  are  united 
on  this  Objed.  When  this  Objed  is  near,  as 
O,  Fig.  2.  PI.  X.  the  Angle  formed  by  thefe 
Axes  is  very  fhort,  or  open  ^  and  both  Pupils 
are  turned  in  a  greater  Degree  one  towards  the 
other.  On  the  contrary,  when  the  Objed  is 
remote,  as  G,  were  it  on  the  fame  Line  as  the 
former,  the  Pupils  would  recede  one  from  the 
other  to  form  a  longer  and  more  acute  Angle  -, 
and  it  is  conceived,  that  in  a  great  Diftance  the 
Pupils  become  parallel. 

We  are  not  infenfible,  that  thefe  Motions, 
and  thefe  Situations  of  the  Pupils  and  optic 
Axes,  vary  according  to  the  Diftances  of  Ob¬ 
jects.  We  are  habituated  to  diftinguifh  them, 
and  thereby  diffidently  enabled  to  form  a 
judgment  in  regard  of  thofe  Diftances. 
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lefs  extended  Series  of  different  Bodies,  fituated 
between  the  Objedts  and  us,  is  a  farther  Aflif- 
tance  in  refpedt  of  this  Judgment.  But  the 
Concurrence  of  the  optic  Axes  of  both  Eyes  is 
kfelf  neceffary  in  order  to  diftinguifh.  exadtly 
this  Series  of  intermediate  Bodies.  So  that  this 


Concurrence  df  the  Axes,  arid  the  Length  of 
the  Angle  they  form,  is  the  flfft  Principle  df 
this  Judgment.  From  thence  it  happens  that 
when  we  fee  blit  with  one  Eye*  we  no  longer 
diflinguifli  Diflances*  and  that  looking  thus 
even  from  very  near,  we  cannot  lay  the  End  of 
bur  Fingei*  on  any  fet  Plàce.  May^  this 
Finger  will  even  hide  the  deftined  Objedt,  and 
were  it  a  Foot  off,  the  Finger  correfponds  with 


Caufe  of 
the  Body 
of  Va- 
pours, 
which  co¬ 
vers  re¬ 
mote  Ob¬ 
jects,  and 
the  Ufe 
Painting 


It  as  juftly,  as  if  it  were  only  at  the  Diflance  of 
a  Line.  But  if  we  open  the  other  Eye*  this* 
which  fees  our  Finger  and  the  Objedt  fide- 
ways*  will  difcover  between  them  a  great  Spacer 
If  they  are  a  Foot  diflant,  and  but  a  lmall  one* 
If  they  are  very  near  ;  and  by  that  means  we 
may  place  our  Finger  with  Certainty  on  the 
defigned  Objedt.  See  Pages  199,  200^  &c. 

The  Confufion  with  which  we  fee  an  Objedt^ 
is  the  fécond  Rule  to  judge  by,  that  it  is  very 
remote.  This  Confufion  of  the  Image  of  à 
diflant  Ohjedl  proceeds  from  the  Air,  and  \  a- 
pours,  which  extinguiili  Part  of  the  Rays  that 
compofe  this  Image. 

The 
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The  Narrownefs  of  the  luminous  Cone  of  re-  The 
mote  Objects,  contributes  like  wife  to  this  Ex- 
tindion.  It  is  even  aftonifhing,  that  fo  fmall  a 
Filament  of  Image  fhould  not  be  intirely  effaced 
on  meeting  with  fuch  a  prodigious  Quantity  of 
Obffacles. 

The  Confufion  of  diffant  Objeds  is  therefore 
a  Phœnomenon  the  mold  conformable  to  the 
Laws  of  Phyfics.  It  is  even  a  Fad  eftablifhed 
thro5  the  whole  Syftem  of  Nature,  which  no 
one  can  be  unapprized  of,  if  they  will  but  open 
their  Eyes.  Painting,  the  Mimick  of  Nature 
in  this  Kind,  in  order  to  exprefs  the  Diftance 
of  Objeds  in  Perfpedive,  after  the  Diminution 
required  by  the  vifual  Angle,  covers  thefe  Ob¬ 
jeds  with  a  Lay  of  Vapours  proportioned  to 
that  Diftance.  The  Degree  of  this  Lay  confti- 
tutes  even  one  of  the  moft  delicate  Circumftances 
of  the  Art.  In  a  Landfcape,  an  Artift  will  re- 
prefent  on  the  Canvas  a  Rat  and  a  Camel  of  equal 
Magnitude.  Becaufe  the  Rat,  with  glaring 
Colours,  wiilprojed  a  good  deal,  and  theCamel, 
fcarce  vifible,  will  feem  to  be  loft  in  aDeepning, 
where  we  ourfelves  lofe  the  Idea  of  the  Cloth 
on  which  he  is  painted.  In  Nature,  we  fee 
above  a  Wall  two  Steeples  of  equal  Magnitude  ; 
but  we  fee  one  of  them  with  the  Confufion  that 
ftill  refults  from  any  confiderable  Diftance,  while 
we  view  the  other  very  diftindly,  even  to  the 
Ornaments  of  Architedure.  From  whence  we 
judge  the  latter  to  be  very  near  us,  and  the 

R  other 
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The  other  to  be  as  remote.  And  tho’  their  Image 
rfifilAbe  of  the  fame  Magnitude,  we  conclude  never¬ 
theless,  that  the  diftant  Steeple  is  by  far  larger 
than  the  other  ;  inafmuch  as  we  know  by  Expe¬ 
rience,  that  Diftance  diminifhés  Objedls  ;  and 
that  a  remote  Objedt,  which  appears  as  large  as 
a  neighbouring  one,  muff  neceffarily  be  a  great 
How  Fogs  deal  larger  than  this  latter.  It  is  by  the  fame 

Objects  Eule,  t-iat  t^ie  Eye  being  deceived,  fees  Objedls 
the  larger  in  foggy  Weather,  and  the  Moon  in 
the  Horizon  a  great  deal  bigger  than  in  any 
other  Part  of  the  Heavens.  A  Fog,  by  cover¬ 
ing  thefe  Objedls  with  thick  Vapours,  makes 
them  appear  more  remote  than  they  are  ^  but  as 
they  caufe  no  Diminutionof  their  Bulk,  we  ima¬ 
gine  them  more  confiderable.  On  taking  a 
Walk  in  a  Fog,  any  Perfon  in  view  leems 
to  us  of  gigantic  Stature  -,  by  reafon  we  fee  fuch 
a  Perfon  confufedly,  and  as  at  a  great  Diftance  ; 
when,  the  Objedt  notwithftanding  being  juft 
upon  us,  a  very  large  Image  is  tranfmitted  to 
our  Eye.  Now  we  judge  a  remote  Ob- 
jedt  to  be  large,  that  imprints  on  the  Eye  a 
large  Image.  But  in  this  cafe  we  foon  recover 
from  the  Miftake,  and  by  that  means  perceive 
the  Origin  of  it.  For  we  are  furprifed  to  find 
eurfelves  in  an  Inftant  quite  near  this  Perfon, 
whom  we  imagined  to  be  at  fo  great  a  Di¬ 
ftance,  and  whofe  Size  no  longer  appears  extra¬ 
ordinary. 


It 
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It  is  by  the  fame  Enchantment,  that  the  ^ 

j  Sight* 

Vapours  of  the  Elorizon  make  us  fee  the  Moon 

as  confufedly,  as  if  flie  were  as  far  off  again; Why  the 
and  thefe  fame  Vapours  diminifhing  nothing  ofpears  ja^. 
the  Magnitude  of  the  Moon’s  Image,  thcgrjnthe 
Soul,  having  no  Idea  of  the  real  Magnitude  ofthan  jn 
this  Planet,  concludes  her  as  big  again:  be- her  Me- 
caufe  on  feeing  an  Objed  two  hundred  Paces 
diftant,  under  an  Angle  as  large  as  that  of  ano¬ 
ther  Qbjed  feen  at  a  hundred,  fhe  judges  the  Ob- 
jed  two  hundred  Paces  diftant,  as  large  again  as 
the  other,  unlefs  apprifed  of  the  real  Magnitude 
of  thefe  Qbjeds. 

Father  Mallebr anche ,  followed  almoft  by  all 
our  Naturalifts,  explains  this  apparent  Magni¬ 
tude  of  the  Moon  on  pretty  near  the  fame  Prin¬ 
ciples.  But  he  fays  one  judges  the  Moon  at  a 
greater  Diftance  in  the  Horizon,  becaufe  there 
then  appears  between  her  and  us  a  long  Series  of 
Mountains,  Vallies,  Woods,  ÜV.  Whereas 
in  her  Meridian  fhe  feems  only  a  little  above 
our  Steeples.  Now  a  Word  or  two  deftroys 
this  Syftem.  If  we  look  at  the  Moon  in  the 
Horizon  over  a  Wall,  thro’  a  Paper-Tube,  or 
with  a  Telefcope,  we  fee  no  more  of  thefe 
Mountains,  Vallies,  &c.  thofe  Indications  of 
her  Diftance,  and  yet  fhe  ever  appears  larger 
than  ftie  is.  Some  other  Body  therefore,  fo¬ 
reign  to  thefe  Vallies?  and  Mountains,  muft  in¬ 
terpole  to  enlarge  her,  at  leaft  in  my  Imagina- 

R  2  tion. 
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^  The  tion.  And  what  can  this  be  but  the  Vapours  of 
OtG  HT^|  4J0riZon  itfelf? 

This  Effed  has  always  been  afcribed  to  Va¬ 
pours  ;  but  thefe  V apjurs  have  been  thought 
to  enlarge  the  Moon’s  Image,  as  a  Lens  en¬ 
larges  Qbjeds.  A  tingle  Agronomical  Obfer- 
vation  has  quite  difconcerted  this  Syflem.  The 
Image  of  the  Moon  feen  thro’  large  Telefcopes, 
and  meafured  by  the  Micrometer,  teems  as 
fmall  in  the  Horizon,  as  in  her  Meridian.  I 
refer  the  Matter  to  Aftronomers.  They  are 
Perfons  of  too  great  Penetration  to  buffer  them- 
felves  to  be  impofed  on  by  Telefcopes.  Their 
Obfervation  confirms  my  Opinion.  In  the 
mean  while  I  ad  with  Sincerity,  and  fhall  com¬ 
municate  an  Experiment,  which  has  induced 
me  to  conclude,  that  Refradion  bears  fome 
Part  in  regard  of  the  Moon’s  Magnitude  in  the 
Horizon,  let  what  Ufe  foever  be  made  of  it. 

Ex  peri-  I  procured  a  Glafs  Veffel,  A,  B,  Fig.  i. 

on  pp  XII  I.,  fhaped  like  a  Quarter  of  the  Atmofphere 
fraction  çftaken  with  a  Level  on  the  Surface  of  the 
the  At-  Earth,  C,  or  having  for  its  Bafe  a  Tangent  of 
oftheHoAhis  Surface.  This  I  filled  with  Water.  I 
rizon,  in  placed  a  Crown- Piece  in  E,  to  reprefent  the 
ïhe 'stars!  Scare  a  little  below  the  Horizon,  and  my  Eye  1 
and  the  in  B,  the  Horizon  of  my  Machine.  I  faw  the 
tation^of  Crown  before  it  was  at  the  Height  of  this  Hori- 
their  ap-  zon,  and  fa w  it  confiderably  enlarged.  Whereas. 
P^ac*n§  11  at  reprefenting  the  Meridian, 

tudeinthisand  my  Eye  in  C,  I  faw  the  Piece  in  its  natu- 
Region.  r,i 


/ 
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ral  Magnitude.  I  faw  it  here  in  its  ordinal  y 
Magnitude,  becaufe  its  Image  fell  perpendicu- 
lady  on  my  artificial  Atmofphere,  and  reached 
my  Eye  without  any  Refraction,  or  Alteration. 

I  faw  the  Crown-piece  before  it  was  in  the  Ho¬ 
rizon,  A  B,  of  my  Machine,  by  reafon,  its 
Image  falling  obliquely  on  the  Surface  of  this 
tranfparent  Machine,  it  was  conveyed  to  me  by 
Refraction,  before  the  Crown  correfponded  per¬ 
pendicularly  with  this  Place.  This  Piece  ap¬ 
peared  to  me  confiderably  enlarged,  becaufe  its 
Rays  were  refradted  convergently,  as  expreffed 
in  the  Figure.  The  Stars  are  feen  on  the  Ho¬ 
rizon,  like  the  Crown-piece,  before  they  really 
are  there.  Would  not  this  fame  Refraction, 
that  makes  them  thus  advance  by  their  Images, 
enlarge  them  likewife  as  it  does  the  Crown  ? 


This  feems  to  me  a  Confequence  neceiTarily 
flowing  from  the  Laws  of  Dioptrics  :  and,  in 
that  Cafe,  this  Caufe  might  very  well  concur 
with  that  I  have  above  aligned  for  the  Moon’s 
and  Stars  appearing  larger  in  the  Horizon  than^  ^ 
in  any  other  Part  of  the  Heavens.  &uje 

A  third  Rule,  whereon  the  Soul  founds  its  vvhereby 
Judgments  of  the  Magnitude  and  Diftance  ofjuc]ges  of 
Objedts,  is  the  Knowledge  we  have  of  the  natu-the  Mag- 
ral  Magnitude  of  certain  Objedts,  and  of  the d 
•Diminution  accruing  to  them  from  Diftance.  of  Objets, 
An  Artificer,  feen  on  the  Top  of  a  Steeple,  ap- 
pears  at  firft  no  bigger  than  a  Bird.  But  when  with  the 
I  defery  him  to  be  a  Man,  I  imagine  him  five 

R  3  ortudes. 
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The  or  fix  Feet  high,  becaufe  this  Meafure  is  the 
ordinary  Standard  for  Men  :  and  at  the  fame- 
Time,  by  Companion,  I  judge  the  Crofs  and 
Weather- Cock  of  this  Steeple  to  be  of  much 
more  confiderable  Sulk,  than  I  believed  them  to 
be  before.  It  is  thus  that  Painting  will  exprefs  a 
prodigious  Giant  in  the  Space  of  an  Inch,  by  placing 
near  him  a  Perfon  of  common  Stature,  tnat 
fhall  reach  no  higher  than  his  Ancle-Bone,  and 
a  Tree,  or  a  Houfe,  that  fhall  not  exceed 
his  Knee.  The  Comparifon  (hikes  us,  and  we 
imagine  at  firft  Sight  the  Giant  to  be  of  an  enor¬ 
mous  Size,  altho5  in  reality  he  takes  up  no 
more  than  an  Inch  of  Canvas. 


The  Judo-  Tho5  this  Judgment  be  a  natural  Confequence, 
ing  of  the  as  well  as  all  others  the  Soul  forms  on  the  Situ- 

mdeg1nd  ation>  Simplicity,  Diftance,  &c.  of  Objedls, 
Diftance  both  the  one  and  the  others  are  mane  neveithe- 
without  Reafoning,  inafmuch  as  they  are 
of  Habi-  univerfally  founded  on  a  long  Habitude  of  feeing  ; 
tude  ;  hut  whence  they  degenerate  with  us  into  a  kind  of 
an  Art^Indindt.  Ideots,  Infants,  and  even  Beads  rea- 
and  its  pon  fufficiently'  for  this,  after  they  have  lived 
real"5  ar£long  enough  to  have  acquired  this  Habit  *. 

This  Circumftance  does  not  at  all  detract  from 
the  Neceffity  and  Advantage  of  the  foregoing 
Rules.  It  is  a  Proof  only,  that  the  repeated 
Ufe  of  thefe  Rules  forms  in  us  a  Facility  of 

drawing 


*  It  is  obfervable  by  the  bye,  that  this  fimple  Ufe  of 
Vifion  is  a  farther  Proof,  that  Animals  think,  reafon, 
and  judge,  after  their  Manner. 
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drawing  Confequences  alinoil  without  being  i 

D  1  Sight. 

prifed  of  it.  w^v85^ 

All  Habitudes  are  only  this,  viz.  a  Facility 

acquired  by  repeated  Adis.  But  thele  Adis, 
which  are  the  Bails  of  the  Habitude,  neccdanly 
fuppofe  Rules.  Thefe  Rules  are  executed  with 
Difficulty  before  a  Habitude  is  acquired  ;  but 
afterwards  we  put  them  in  Pradlice  with  Eafe,. 
with  a  greater  Degree  of  A  durance,  and  as  it 
were  mechanically  :  i  his  is  the  whole  Dine- 
rence. 

So  that  altho5  the  vifual  Angle  be  altogether 
geometrical,  altho’  the  Lay  of  Vapours  that  covers 
remote  Objedts  be  intirely  phyfical,  and  the 
Confequence  drawn  from  the  Companion  of 
known  Magnitudes  be  perfedby  logical,  the 
Judgment,  or  rather  the  Eftimation  of  the  Di- 
{lance  and  real  Magnitude  of  an  Qbjedl,  is 
neverthelefs  an  Art  of  Indindt  acquired  by  Ha^ 
bitude,  where  Logic  is  of  no  Service  in  Na¬ 
ture.  Infomuch,  that  in  Cafes  where  the  Eyes 
deceive  us,  whether  thro9  the  Difficulty  of  ap¬ 
plying  the  preceding  Rules,  or  thro9  the  Abufe 
of  the  Rules  themfelves,  the  greated  Logicians 
are  miflaken  as  well  as  others  ;  and  it  is  in  this 
confifts  the  whole  Magic  of  Painting. 

But  from  whence  proceeds  this  Uncertainty 
jn  regard  of  the  mod  beautiful  and  mod  ufclul 
of  our  Senfes  ?  How  in  particular  can  we  account 
for  thefe  Errors  of  Yidon  relating  to  the  Mag- 

tude.  Situation,  CL.  of  Objedls  ?  I  he  Reafon 

R  4  of 
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The  of  all  this  is,  becaufe  the  Meafure  of  the  Num- 
of  Magnitudes  and  Diflances  is  not  the  pro¬ 
per  Qbjedt  of  the  Sight,  but  that  of  the  Touch, 
or  rather  that  of  the  Rule  and  Compafs.  The 
Sight,  properly  fpeaking,  has  no  other  Pro¬ 
vince,  than  that  of  Light  and  Colours.  The 

et» 

celebrated  Monk  de  Voltaire ,  in  his  Elements 
of  Sir  Ifaac  Newton's  Philofophy,  relates  a 
fine  Obfervation,  that  confirms  the  Truths  we 
have  been  eftablifhing. 

No  one  undoubtedly  could  be  more  in  a  Con¬ 
dition  of  explaining  to  us  how  Vifion  is  per¬ 
formed,  and  after  what  Manner  are  known  the 
Magnitude,  Diflance,  Situation,  and  Figure 
of  Objedls,  than  one  born  blind,  to  whom  has 
been  procured  the  Faculty  of  feeing,  at  an 
.Age  capable  of  expreffing  what  pafîed  in  his 
Ideas. 

A  fmguiar  4  4  But  where  to  find  (fays  this  renowned 

Obferva-  <<.  Author)  the  proper  blind  Obiedl  to  decide 

ti0n  con-  •**  *■  j 

firming  “  inconteftahly  the  Point  in  Queflion  ?  In  fhort, 

the  prece-cc  in  the  Year  1729,  Mr.  Chefelden ,  one  of 

tririD°C  CC  t^°^e  famous.  Surgeons,  who  join  Dexterity 

C£  of  Hand  to  the  greateft  Lights  of  Genius, 

tc  having  imagined  it  poffible  to  give  Sight  to 

44  one  born  blind,  propofed  the  Operation  *. 

“  It  was  with  Difficulty  the  blind  Perfon  was 

“  brought  to  confent  to  it.  He  had  no  extra- 

tc  ordinary 

*  This  Blind  was  born  with  a  Pupil  intirely  clofed,  and 
the  Operation  confifted  in  making  an  Opening  in  this 
Part. 


on  the  Senses. 

«4  ordinary  Notion,  that  Vifion  could  make  any 

44  great  Addition  to  his  Pleafures.  Indepen- 

“  dentiy  of  the  Defire  that  had  been  inftilled 

ts  into  him  of  learning  to  read  and  write,  he 

44  had  no  manner  of  longing  after  Sight.  He 

44  verified  by  this  Indifference,  continues  Monk 

44  de  Voltaire ,  that  it  is  impoftible  to  be  unhappy 

44  thro’  the  Privation  of  a  Good,  of  which  one 

44  has  no  Idea.  But,  be .  that  as  it  will,  the 

“  Ope  ration  was  performed,  and  fucceeded. 

44  This  young  Man  at  about  fourteen  Years  of 

44  Age,  faw  the  Light  for  the  firft  Time.  It 

44  was  a  good  while  e’er  he  could  diftinguifh 

4 4  either  Magnitude,  or  Diftance,  or  Situation, 

44  or  even  Figure.  An  Objedt  of  an  Inch 

44  placed  before  his  Eye,  and  that  hid  a  Houfe 

44  from  him,  appeared  to  him  as  big  as  a 

44  Houfe.  All  he  faw  Teemed  to  him  at  firft 

44  to  be  upon  his  Eyes,  and  to  touch  them,  as 

44  Objedls  of  the  Touch  do  the  Skin.  He 

44  could  not  diftinguifh  what  he  had  judged 

44  round  by  the  Help  of  his  Hands  from  that 

44  he  had  concluded  angular  -,  nor  difcern  with 

44  his  Eyes,  if  what  his  Hands  had  perceived 

44  to  be  on  high,  or  below,  was  in  effedt 

44  high  or  low  *.  He  was  To  long  from 

44  knowing  Magnitudes,  that,  after  having  at 

44  laft  conceived  by  the  Sight,  that  his  Houfe 

44  was 

*  This  confirms  what  I  was  faying  above,  that  it  is  by 
a  Reafoning  of  Habitude,  that  the  Soul  redifies  Obje&s, 
and  judges  that  an  Image,  reverfed  in  the  Bottom  of  the  Eye, 
comes  from  an  external  Objed  in  a  right  Situation, 


* 
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The  cî  was  bigger  than  his  Chamber,  he  could  not 
apprehend  how  Villon  could  give  this  Idea. 
fiC  It  was  only  at  the  End  of  two  Months  Expe- 
66  rience  he  could  form  a  Notion,  that  Pictures 
64  reprefented  folid  Bodies.  And  when,  after  a 

* 

4t  long  Groping  with  this  new  Senfe  of  his,  he 
“  had  perceived  that  Bodies,  and  not  Surfaces  a- 
64  lone,  were  painted  in  thofe  Pieces,  he  felt 
44  them  with  his  Hands,  and  was  aftonifhed  not 
44  to  find  by  the  Touch  thofe  Bodies  folid, 
44  whofe  Reprefentation  he  began  to  have  a  Per- 
44  ception  of  ^  and  wanted  to  know  which  it  was 
C4  deceived  him,  the  Senfe  of  the  Touch,  or 
C4  that  of  the  Sight.’5 


How  Objects  are  feen  distinctly. 

To  difcern  a  fingle  Objedf,  it  is  fufficient,  as 
we  have  feen,  to  diredt  the  Axes  of  both  Eyes 
on  the  Objedt.  To  difcern  it  âiftinfîly ,  this  firfl: 
Motion  is  necefiary  but  infufficient. 

Whatcon-  An  Image  is  diftindt,  when  all  the  Points  of 
a  t^e  ^Lim^nous  Cone  that  form  it  meet  in  the  fame 
Image.  Proportion  as  they  preferve  on  the  Objedt  itfelf, 
without  Confufion,  or  Space,  without  any 
Mixture  of  foreign  Rays,  and  without  the  Or¬ 
gan’s  being  affedted  by  this  regular  Colledlion 
of  Rays  either  in  too  lively  or  in  too  feeble  a 
manner. 

Or,  in  other  Words,  an  Image  is  diftindt, 
when  all  the  Points  of  Light,  and  the  Mixtures 

of 
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of  Shade  that  form  it,  are  ranged  in  fucceffive  g  T 
Order,  as  they  are  on  the  Original  itlelf*  — 
that  feveral  of  thefe  Points  or  Mixtures  of  Shade 
do  not  center  in  a  fmgle  one,  or  leave  any 
Spaces  between  them,  that  are  not  in  the  Origi¬ 
nal  ;  or,  in  fhort,  make  any  Impreflion,  that  is 
not  abfolutely  proportioned  to  the  Senfibility  of 
the  Organ.  For  the  one  or  other  of  thefe  De- 
feds  renders  an  Image  confuted. 

That  all  the  Points  of  a  luminous  Cone  con¬ 
veying  an  Image  may  fall  near  one  another  in 
the  juft  Proportion,  which  renders  an  Image  dift 
tind,  the  Cloth  that  is  to  receive  thefe  Rays 
muft  be  placed  exadly  in  the  Degree  of  Di- 
ftance  E,  F,  G,  Fig.  i.  PL  XI Y.  from  the 
crofting  dd  of  the  luminous  Pencils,  at  which 
Diftance  occurs  this  juft  Proportion,  this  exad 
Order  of  luminous  Points,  and  of  the  Points  of 
Shade.  Let  us  form  to  ourfelves  a  clear  Idea 
of  this  juft  Re-union  of  luminous  Pencils,  at  a 
certain  Point.  And,  to  this  End,  let  us  recoi¬ 
led,  that  each  Body  fcatters  around  it  the  Light 
that  ftrikes  it.  So  that  each  Pencil  of  Light,  in 
Contad  with  a  Point  of  a  Body,  rebounds  on 
enlarging  itfelf  continually  *,  infomuch,  that  this 
Point  of  the  Body  makes  the  Top  of  the  Cone, 
which  forms  the  refleded  Pencil.  Take  in  the 
Arrow  A,  B,  Fig.  i,  three  of  thefe  Points,  or 
of  thefe  Pencils,  amongft  the  prodigious  Num¬ 
ber  of  thofe  that  refled  from  the  Arrow,  and 

form  Cones  all  around.  At  whatever  Diftance 

you 


\ 
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Sic^iT  ^"ace  y°urfeIt’  y°ur  Eye  will  receive  a  Cone 

«—v— J  trora  every  one  of  thefe  Points,  and  the  Bafis  of 
thefe  Cones  will  fail  upon  your  Eye.  But  to 
procure  a  diftindt  Image  at  the  Bottom  of  the 
Eye,  that  is  to  fay,  to  caufe  there  a  Re-union  of 
each  Pencil  in  one  Point,  as  in  the  Original 
that  tranfmits  it,  and  in  the  fame  Order,  it  is 
fufficient  that  thefe  Pencils  pierce  the  Eye  :  be- 
caufe  the  Refradtion  in  breaking  feveral  of  the 
oblique  Rays,  d,  d,  and  few  or  none  of  the 
others,  C,  the  luminous  Pencils  miift  neceffarily 
meet  in  E,  F,  G,  as  they  did  on  the  Objedt 
A,  B.  The  Points  E,  F,  G,  form  therefore 
the  optic  Plain,  the  Place  where  the  Image  is 
diftindt.  It  is  there  then,  where  we  ought  to 
fix  the  Cloth,  the  Pafleboard  that  receives  an 
Image,  and  in  particular  the  Choroides.  If  this 
be  more  advanced  in  H,  I,  K,  it  will  fall  in 
with  the  Pencil  farther  enlarged,  and  the  Image 
will  become  confufed,  becaufe  thefe  enlarged 
luminous  Points  do  not  render  it  like  the  Origi¬ 
nal  -,  and,  being  befides  difperfed,  are  mixed 
with  the  collateral  Pencils,  which  we  muft  fup- 
pofe  in  the  Circumference  of  thefe  to  be  in  infi¬ 
nite  Number.  If  the  Choroides,  or  the  Cloth, 
be  at  a  greater  Diilance,  as  in  L,  M,  N,  the 
Point  of  Re-union  will  be  overfhot,  and  the 
Cloth  will  fall  in  with  the  Beginning  of  a  new 
Croffing  of  Rays,  a  new  Scattering,  and  a  new 
Divergence  of  each  Pencil,  and  confequently 
the  Image  will  be  very  confufed. 


So 


on  the  Senses. 

So  that  after  the  Crofting  of  all  the  Pencils  of 
Light  towards  the  Cryftalline  Humour  d,  d, 
where  all  the  Rays  are  confounded  in  a  Heap, 
as  it  were,  even  to  the  new  Croffing  or  each 
Pencil  in  L,  M,  N,  there  are  only  the  Points 
E,  F,  G,  where  the  Pencils  are  diftindtly  re¬ 
united,  and  re-eftablifhed  in  the  order  they  pre- 
ferve  on  the  Original  from  whence  they  are 
reflected. 

This  Point  is  not  the  fame  in  regard  of  a  The  Rea- 
diftant  Objedt,  and  one  near  at  Hand.  TheJ^  ^ 
Rays  reflected  by  a  neighbouring  Object  arrive  0T  the  I- 
at  the  Eye  more  divergent,  and  more  fcattered,  maSe  ^ 
and  their  Cone  forms  a  more  open  Angle. 

They  muft  therefore  re-unite  at  a  greater  Di- comes  dif- 
ftance,  and  beyond  the  Focus  of  the  Cry ftalline,  be^ufeS  it 
even  where  the  Rays  of  the  Objedt,  were  it  toois  more 

near,  would  not  be  reunited  at  all,  but  would J^Tthe 
fall  parallel  to  the  Bottom  of  the  Eye.  It  is  croffing  of 
the  Reafon  why  we  difeern  no  Objedt  approach- |j^nRtahyes* 

ing  too  near  the  Pupil,  or  difeern  it  very  point 
confufedly.  where  the 

The  Rays  proceeding  from  a  diftant  Objedt  remote 
are  almoft  parallel,  when  they  arrive  at  the  Eye.°biefts 
Now  fuch  Rays,  by  the  Laws  of  Refradtion,Xarly! 
muft  neceftarily  re-unite  their  Pencils  at  the  Fo¬ 
cus,  or  very  near  the  natural  Focus  of  the  Eye,  . 
and  confequently  a  great  deal  fooner  than  thoie 
of  neighbouring  Objedts. 

Let  me  add,  that  Rays  refledted  by  a  neigh¬ 
bouring  Objedt  are  Traces  of  Light  darted 

from 
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The  from  very  near,  and  that  the  ïncreafe  of  their 
Sight.  Force  is  in  Proportion  to  the  Proximity  of  the 
"ubjedt,  that  darts  or  reflects  them.  Their  Re¬ 
finance  therefore  in  Regard  of  Refradtion  is  lo 
much  the  greater,  and  the  luminous  Pencils 
are  re-united  of  Courfe  at  a  remoter  Diftance. 
On  the  contrary,  the  Rays  reflected  by  a  di- 
ftant  Objedl  are  weakened  in  the  long  Track 
they  traverfe  ;  their  Force  is  loft,  and  extin  - 
guiihed  by  little  and  little,  as  is  the  Cafe  of  all 
communicated  Motion.  Thefe  Rays  then  give 
way  more  eafily  to  the  Powers  of  Refradtion, 
and  confequently  their  Pencils  are  fooner  re¬ 
united.  The  luminous  Pencils  then  of  neigh¬ 
bouring  Objedts  are,  in  Regard  of  the  luminous 
Pencils  of  Objedts  at  a  Diftance,  alrnoft  what  a 
red  Ray  is  in  Refpedt  of  a  violet-coloured  Ray  ; 
that  is  to  fay,  the  Pencils  of  diftant  Objedts  are 
more  refrangible.  Therefore  they  muft  for  all 
thefe  Reafons  be  re- united  fooner,  or  nearer  the 
Cryftalline  Humour,  than  the  Pencils  refiedted 
from  neighbouring  Objects.  This  is  no  ways 
here  a  Ample  Conjedture,  mere  phyfical  or 


geometrical  Reafoning,  but  real  Matter  of 
Fadt,  fubjedted  even  to  occular  Demonftration. 

Be  placed  in  a  Chamber  over  againft  the 
.  Window  :  hang  at  this  "Window  a  String,  a 
Piece  of  Wire,  &c.  Prefent  to  thefe  Objedts, 
in  the  middle  of  the  Chamber,  a  lenticular 
Glafs,  in  order  to  receive  their  Image,  and,  at 
the  fame  Time,  that  of  Objedls  from  without 


the 
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the  Chamber.  Behind  the  Lens  hold  a  white  The 

Sight# 

Pafteboard,  on  which  thefe  Images  may  be 
painted . 

You  will  obferve,  that,  when  the  Obje&s 
from  without  fhall  be  painted  clearly  on  the 
Pafteboard,  the  Image  of  the  String  hung  at 
the  Window  will  appear  on  it  confu fed,  and 
like  an  enlarged  Shade.  If  you  would  have  & 
diftinét  Image  of  this  String,  you  muft  place 
the  Lens  at  a  Diftance  from  the  Pafteboard,  and 
then  the  Image  of  the  Objects  from  without  the 
Chamber  will  be  confufed  in  their  Turn.  If 
afterwards  you  have  a  Mind  to  fee  diftindfly  the 
Image  of  thefe  Objefls  from  without,  you  muft: 
advance  the  Pafteboard  to  the  Lens,  or  the 
Lens  to  the  Pafteboard. 

The  Humours  of  the  Eye  perform  the  Office  The  M<* 
of  a  Lens,  and  the  Choroïdes  is  the  Cloth  that  of 
receives  the  Images,  i  herefore,  in  order  toor£jer 
fee  diftinftly,  it  is  neceffary,  when  we  look  at  di- 
very  near  Objeft,  that  there  fhould  be  a  greater  i]Ca;. 
Diftance  between  the  Cryftalline  and  the  Cho-and  re- 
roides  ^  and  that,  when  we  look  at  an  Object  je£s> 
more  remote,  the  Cryftalline  and  the  Choioides 
fhould  nearer  approach  one  another,  without 

which  the  Image  is  confufed. 

It  is  the  Reafon  why,  on  looking  at  a  diftant 
Objeft,  the  Eye  contracts  itfelf,  and  becomes 
flatted,  its  Bottom  advancing  towards  the  En¬ 
trance  of  this  Organ,  in  order  to  meet  the  lumi¬ 
nous 
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nous  Cone,  that  re-unites  its  Pencils  nearer  their 
crofling. 

The  Flatnefs  of  the  Humours  adds  likewife 
to  the  Feeblenefs  of  this  Cone,  in  producing  à 
lefs  Refraction.  For  the  flatter  a  Lens  is,  the 
lefs  it  refracts  Light. 

Thefe  flatter  Humours  feem  to  oblige  the 
luminous  Pencils  to  aflemble  at  a  greater  Di- 
flance,  or  have  a  longer  Focus,  like  flat  objec¬ 
tive  Glafles.  This  would  be  Fad,  were  the 
Flatnefs  of  thefe  Humours  as  confiderable  as 
that  of  thofe  Glafles.  But  as  it  is  moderate,  it 
is  not  even  fufflcient  to  fupply  intirely  the  Re- 
frangibility  of  Rays.  It  can  but  partly  make 
way  for  the  luminous  Pencils  *,  and  the  Bottom 
of  the  Eye  which  comes  forwards  has  fo  much 
the  lefs  to  do.  It  is  very  obvious  how  much 
this  Concurrence  contributes  to  render  this  Me- 
chanifm  eafy.  It  is  an  Advantage  Glafles  are 
deprived  of,  that  have  folid  Lens’s  ;  and  on 
that  Account  one  is  obliged  conflderably  to 
fhorten  them  on  looking  at  diftant  Objeds. 

This  fmall  Flatnefs  of  the  Humours  of  the 
Eye  caufes  likewife  the  total  Cone  of  Light  to 
pafs  there  in  a  greater  Angle,  and  imprint  on 
the  Choroides  a  larger  Image  ;  for  the  fame 
Reafon,  as  when  I  put  a  flatter  Lens  to  the 
Hole  of  the  dark  Chamber,  I  have  the  Images 
of  external  Objeds  to  a  larger  Dimenfion.  See 
p.  231,  232,  £dV. 
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^  ♦  . 

When,  after  having  looked  at  a  diftant  Ob- 
je£t,  and  furveyed  it  in  the  Magnitude  we  have 
been  fpeaking  of,  one  looks  afterwards  at  one 
that  is  near,  the  Eye  from  being  flat,  as  it  was, 
becomes  lengthened,  in  order  to  determine  the 
Choroides  to  the  Point  of  the  Union  of  the  Pen- 
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cils.  The  Humours  are  more  convex,  and  re*» 
fradb  Light  to  a  greater  Degree  5  and  this  in- 
Creafed  Refra&ion  was  neceffary  to  colledt  the 
very  divergent,  very  ftrong,  and  very  little  re¬ 
frangible  luminous  Pencils  of  thefe  neighbour¬ 
ing  Objeéls.  Notwiftanding  this  great  Refrac¬ 
tion,  ftiil  the  Rays  darted  from  too  near  a  Dif- 
tance,  get  a  little  the  better  of  it.  There  re¬ 
mains  to  them  neverthelefs  Superiority  enough 
to  draw  back  their  Focus,  and  the  lengthened 
Figure  of  the  Eye  comes  very  apropos  to  go 
and  receive*  and  finilh*  what  the  Convexity  of 
the  Humours  had  begun  ;  but  this  Convexity 
faves  it  ftiil  a  Part  of  the  Way. 

Humours  more  convex  give  fmaller  Images, 
as  does  a  more  convex  Lens  in  the  dark  Cham¬ 
ber.  So  that  altho’  neighbouring  Obje&s  appear 
larger,  by  reafon  they  tranfmit  a  larger  Angle 
to  the  Eye,  this  Angle  notwithftanding  is  lefs 
than  it  would  be,  in  cafe  the  Eye  could  be 
lenthened  without  rendering  likewife  its  Hu¬ 
mours  convex  5  and  Obje6ts  would  appear 
larger,  if  it  could  lengthen  itfelf,  and  preferve 
its  Humours  flat*  in  the  manner  they  are,  when 
One  furveys  a  diftant  Object.  Diftant  Objects 

S  appear 
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The  appear  to  us  then  a  little  larger,  and  nearer 
l  Objeds  fomewhat  fmaller  than  they  would  feem 

to  us,  were  the  Humours  or  Lens’s  of  the  Eye 
always  under  the  fame  Configuration. 

It  is  for  this  Reafon  that,  when  we  fee  a  di- 
fiant  Objed,  while  we  have  our  Eyes  fixed  on 
a  neighbouring  Objed  over  againft  it,  the  di- 
ftant  one  appears  to  us  a  great  deal  fmaller 
and  more  confufed,  than  when  we  look  at  it  it- 
felf  diredly.  We  fee  it  fmaller,  for  Reafons 
given  p.  235.  We  fee  it  confufed  or  fur- 
rounded  with  Rays,  becaufe  the  Choroides  be¬ 
ing  drawn  back,  is  no  longer  at  the  Point 
where  this  feeble  Cone  is  fubfifting  diflindly. 

From  hence  it  happens,  that  there  are  Perfons 
in  the  World,  that  can  only  fee,  diflindly,  Ob- 
jeds  almofl  under  their  Eyes  ;  becaufe  their 
Choroides  is  naturally  at  too  great  a  Diflance 
from  the  Cryflalline  Humour,  for  the  diflind 
Image  of  remote  Objeds  to  be  able  to  reach 
this  Choroides.  Others,  on  the  contrary,  can¬ 
not  fee  Objeds  diflindly  unlefs  they  are  very 
diflant  *,  by  reafon  their  Choroides  is  fo  near  the 
Cryflalline  Humour,  that  the  Image  of  neigh¬ 
bouring  Objeds  is  not  yet  formed,  when  the 
luminous  Cone  arrives  at  the  Choroides. 

The  My-  The  Myopes ,  or  thofe  that  can  only  fee  Ob- 
ope,  or  jeds  very  near,  have  the  Choroides  too  far  off 
lighted  fr°m  the  Cryflalline  Humour,  or  from  the 
Eye.  Crofiing  of  the  Rays  5  either  becaufe  their 
tranfparent  Cornea  projeds  too  much,  the 

Cryflalline 
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Cryftalline  Humour  is  too  convex,  and  too  The 
ftrong  a  Refra&ion  makes  the  Rays  crofs  too^^ 
foon  :  or  elfe  becaufe,  with  an  ordinary  Re¬ 
fraction,  their  Globe  of  the  Eye  is  too  big, 
and  too  much  diftended,  or  the  Space  of  the 
vitreous  Humour  too  large.  In  both  thefe 
Cafes  the  optic  Point,  or  the  diftinCt  Formation 
of  the  Image,  is  on  this  Side  the  Choroides. 

So  that  when  the  Image  falls  on  this  Choroides., 
it  is  already  difconcerted,  the  Pencils  are  already 
divergent,  as  in  L,  M,  N,  Fig,  i.  PL  XIV. 

Thefe  Sort  of  People  thruft  their  Eyes  altnofi: 

Upon  the  ObjeCls  -,  in  order  to  lengthen  the 
Focus  by  this  Proximity,  and  make  the  optic 
Point  reach  the  Choroides.  They  alfo  fuccefs- 
fully  make  Ufe  of  a  concave  Glafs,  that  length¬ 
ens  the  Croffing  of  the  Rays,  and  the  Point 
where  the  Image  is  diftinCt.  But  Age,  which 
diminifties  Abundance  of  the  Liquids,  and  the 
good  Plight  of  the  Eye,  as  well  as  of  all  other 
Parts,  generally  cOrreCls  this  DefeCL 

Thofe  who  difcern  nothing  but  at  a  great  The  Pre- 
Diftance,  have  the  Choroides,  H,  I,  K,  too®1^^ 
near  the  Croffing,  d,  d,  of  the  Rays  ;  either  which  fees 
becaufe  they  have  the  tranfparent  Cornea  or  tKe]^1 
Cryftalline  Humour  too  little  convex.  Or  elfeftanw; 

the  vitreous  Space  too  fmall. 

If  they  have  the  Cornea,  or  the  Cryftalline 

Humour  too  little  convex,  the  RefraClion  is 
feeble,  the  Croffing  is  made  at  too  great  a  Di¬ 
ftance,  as  is  the  Re-union  of  the  optic  Pencils. 

S  2  So 
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The  So  that  the  inverted  Cone  gains  the  Choroides 
St  g  ht.  *  before  the  Pencils  are  united,  and 

before  the  Image  is  diftin&ly  formed,  as  it  is 
in  E,  F,  G. 

Tho*  the  Refra&ion  and  Crofling  are  as 
ufual,  yet  if  the  Apartment  of  the  vitreous 
Humour  be  too  fmall,  too  fliort,  or  flatted, 
the  Choroides  will  be  ftill  on  this  Side  the  op¬ 
tic  Point,  and  will  receive  no  diftinft  Image, 
unlefs  that  of  very  diftant  Objeéls,  that  have  a 
Ihorter  Focus,  and  require  precifely  a  Choroides 
near  the  Cryftalline  Humour,  as  thefe  Prefbite 
Eyes  have  ;  a  common  Defeat  in  old  People 
from  a  general  Aridity  of  the  Parts.  This  De- 
fe£t  is  corre&ed  with  convex  Glafles,  Micro- 
fcopes,  and  a  Lens  which  augments  the  Refrac* 
tion,  and  renders  the  Crofling  of  the  Rays  and 
their  Focus  fhorter.  But  this  is  the  foie  Re- 
fource  remaining  to  thofe  who  labour  under  thif 
Inconvenience.  For  the  Prefbite  Eye  has  not, 
like  the  Myope,  the  Advantage  of  being 
amended  by  Age.  Time,  on  the  contrary, 
ferves  only  to  render  its  Condition  worfe. 

A  well  formed  Eye  is  therefore  that,  wherein 
the  Image  of  Objects,  at  a  middle  Diftance, 
falls  diftin&ly  on  the  Choroides  without  any 
Violence  offered  to  this  Eye  ;  which  fuppofes  a 
regular  Figure  of  the  Parts  of  the  Eye.  But  a 
good  Eye  is  that,  which  adds  to  this  regular 
Conformation,  the  Talent  of  feeing  diftin&ly 
at  all  Diftances  $  becaufe  it  has  the  Power  of 

metamor- 
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metamorphofmg  itfelf  into  a  Myope,  or  dilated 
Eye,  when  it  furveys  very  near  Objecfts  *,  oru-^-y — «J 
into  a  Prefbite,  or  flatted  Eye,  when  it  looks  at 
Objects  that  are  very  remote. 

This  Power  the  Eye  is  endued  with  of  dila-^^*^ 
ting  or  contracting  itfelf,  can  only  reflde  in  thepanded  to 
Mufcles,  and  ciliary  Fibres,  that  furround  and^^^ear 
move  the  Cryftaliine  Humour.  and  flatted 

When  we  look  at  a  remote  Object,  we  twLvfo'î^eat 
kle  the  Eye- lids,  that  feem  to  prefs  upon  the 
fore  Part  of  the  Globe,  in  order  to  flat  it.  The 
Eye  feems  alfo  to  fink  to  the  very  Bottom  of 
the  Orbit,  by  the  Contraction  of  all  the  ftreight 
Mufcles,  which  line  this  Bottom  with  their  in¬ 
flated  Bellies  *,  and,  drawing  by  their  Tendons 
the  anterior  Hemifphere  againft  it,  muff  flat  of 
courfe  both  the  one  and  the  other  by  its  Poles, 
and  make  the  Choroides  by  that  means  approach 
the  Cryftaliine  Humour,  and  perhaps  render  that 
Humour  itfelf  flat. 

When,  after  having  viewed  a  remote  Object, 
we  look  immediately  at  an  Object  that  is  very 
near  us,  fituated  on  the  fame  Line  as  the  for¬ 


mer,  we  are  fenfible  of  a  Rotation,  and  a  vio** 
lent  Agitation  inwardly,  tho9  no  outward  Motion 
be  perceived  in  the  Globe  of  the  Eye,  The 
Eye-lids  are  dilated,  and  the  Eye  feems  to  ad¬ 
vance  out  of  the  Orbit.  Being  prefled  laterally, 
or  according  to  its  Equator  by  its  Mufcles,  it 
becomes  flat,  purfuant  to  this  Dintenfion,  and 
is  dilated  by  its  Poles.  The  Corona  Ciliaris  is 

S  3  a* 
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is  at  the  fame  time  contradted,  and  determines 
likewife  the  Portion  of  the  Globe  that  is  fattened 
to  it  towards  the  Axis,  and  the  Cryftalline  Hu¬ 
mour  towards  the  Pupil.  By  that  means  it  fo 
much  contributes  to  the  Dilatation  of  the  Eye, 
and  to  the  caufing  a  greater  Pittance  between  its 
Bottom  and  the  Cryftalline  Humour.  It  is 
even  poftible,  that  by  purfmg  up  this  thro5 
its  whole  Circumference,  in  concert  with  the 
lateral  Preffure  of  the  intire  Globe  by  the  Muf- 
fcles,  it  helps  likewife  to  render  this  Lens  more 
convex.  The  Cryftalline  Humour  is  not  of 
fufHcient  Solidity  to  be  unfufceptible  of  thefe  Al¬ 
terations  ;  and  the  fmall  Quantity  of  Humours 
befides,  which  lubricate  the  Infide  of  its  proper 
Coat,  give  Liberty  enough  to  this  Coat  to 
change  alfo  the  Figure  of  its  Surface.  Cannot 
one  add  to  thefe  Proofs  the  Obfervations  in 
p.  232,  &c?  In  fhort,  it  is  very  requifite, 
that  the  Cryftalline  Humour,  and  its  ciliary  Fi¬ 
bres,  fhould  be  capable  of  all  thefe  Motions  in 
Animals,  which  have  the  firft  Coats  of  the  Eye 
abfolutely  folid  and  inflexible.  Such  are,  for 
Inftance,  the  Eyes  of  the  Whale,  which 
fome  anatomical  Travellers,  that  have  diflfedled 
them,  have  allured  me  are  as  hard,  externally, 
as  fo  many  Balls  of  Ivory.  They  affirm 
likewife,  that  Whales  fee  very  well  at  all 
Pittances  ;  that  without  fuch  good  Eyes, 
they  could  not  either  give  Chace  to  other 
Fifh,  or  avoid  thefe  that  are  on  the  watch 
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to  catch  them,  with  fo  great  a  Sagacity  as  they  Th? 
do  ;  and  that  the  Opinions  of  fome  Authors,  ofi— 4 
their  having  a  Fifh  to  condud  and  guide  them, 
are  merely  fabulous.  However,  were  Whales 
adually  fhort-fighted,  the  Reafon  of  it  would 
be  intirely  difcovered,  and  would  be  a  further 
Proof  of  the  Neceffity  of  the  Motions  juft  attri¬ 
buted  to  the  Eyes.  But  in  cafe  a  Whale  fees,  at 
different  Diftances,  its  folid  Eyes  being  incapable 
either  of  dilating  or  contrading  themfelves,  it 
is  very  neceffary  that  the  Cryftalline  Humour 
fupply  that  Defed,  by  projeding,  or  fubfiding, 
and  fo  becoming  more  or  lefs  convex,  thrcr 
the  Adion  of  the  Ciliary  Fibres. 

The  interior  Violence  accompanying  the 
Adion  of  thefe  Fibres,  is  what  moft  ftrains  an 
Eye  obli  ged  to  look  at  a  near  Objed  ;  and  is 
generally  that  which  fo  much  fatigues  the  Eyes 
of  thofe  that  look  with  Application,  and  for  a 
great  while  together,  as  they  do  who  read  a  good 
deal  :  becaufe  this  Application  fuppofes  a  con¬ 
tinued  Tenfion  of  the  Ciliary  Fibres  in  order  to 
put  and  retain  the  Eye  and  the  Cryftalline  Hu. 
mour,  in  Situations  proper  for  diftind  Vifion. 

The  Pupil,  when  it  is  a  perfed  one,  gives 
us  a  Specimen  of  this  Contradion  of  the  Corona 
Ciliaris,  by  a  fmall  fympathetical  Contradion, 
which  it  owes  to  their  common  Origin. 

I  faid  that  one  twinkles  the  Eye  to  looic  atEffèftof 
a  remote  Objed,  by  compreffing  the  anterior 'j“8' 
Hemjfphere  of  thç  Globe,  and  that  one  dilates  Eye-lids. 

S  4  the 
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The  the  Eye-lids  to  fee  an  Objed  near,  not  inafmueh 
t  as  thefe  two  States  of  the  Eye- lids  are  abfolutely 

neceffary  to  give  to  the  Globe  the  Figures  it 
ought  to  take  in  the  Cafes  propofed.  Thefe 
Figures  of  the  Globe  have  other  Caufes  of  greater 
Power  and  Force,  and  one  may,  without  dif- 
concerting  their  Effeds,  twinkle  the  Eye-lids 
both  in  one  and  the  other  Cafe.  We  adually 
do  fo  every  time  we  make  Efforts  to  fee  better, 
either  in  regard  of  diftant  or  near  Objects.  But 
this  kind  of  twinkling  bears  no  Analogy  with 
the  Figure  of  the  Globe.  All  its  Mechanifm 
terminates  in  flraitening,  the  Eye-lids,  in  order 
to  hinder  the  Rays  from  falling  in  too  great  a 
Quantity  on  the  fmooth  Surface  of  the  Cornea  ; 
from  whence  they  are  reflected  and  fcattered. 
around  to  the  Prejudice  of  the  Clearnefs  of  the 
Rays  which  enter  the  Eye.  It  is  the  Reafon, 
why  we  mechanically  twinkle  our  Eyes,  to  per¬ 
mit  a  Pafiage  to  almoft  nothing  but  the  Cone  of 
Light  that  conveys  the  Image,  and  to  prevent 
this  Image  from  being  difturbed,  and  foiled,  if 
one  may  be  allowed  the  Expreffion,  by  foreign 
Rays.  Hence  likewife  we  fee  an  Objed  better 
thro’  a  Tube,  than  in  open  Air. 

Effeft  of  ^  *s  ky  a  like  Artifice,  that  the  Iris,  which 
the  Con-  is  a  Part  derived  from  the  Choroides,  contrads 

on  ^ruck  by  a  very  ftrong  Light. 

tation  of  On  which  Account,  it  lets  pafs  a  lefs  Quantity 
tfte  Ins.  of  Rays?  which  this  Qrgan  more  mode_ 

rately  produce  in  it  a  diftinfter  Impreffion. 


On 
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On  the  contrary,  the  Iris  is  dilated,  when  the  The^ 
Light  is  feeble  ;  becaufe  the  Choroides,  not  «_  ^ 

being  fufficiently  ftimulated  by  this  feeble  Light, 


leaves  the  Iris  in  a  State  of  Relaxation  :  and 
this  very  Relaxation  makes  the  Iris,thus  enlarged, 
receive  a  greater  Supply  of  Rays.  So  that  the 
Quantity  of  thefe  Rays  repairs  in  fome  meafure 
their  Feeblenefs,  and  produces  an  Image  as 
diftindt  as  poflible. 

Altho*  the  Eye-lids,  like  the  Iris,  concur  to 
preferve  the  luminous  Cone,  that  enters  the  Eye, 
more  pure,  and  to  render  the  Images  more 
perfect  *  if,  notwithstanding,  we  look  at  a 
Candle  with  our  Eye- lids  drawn  fo  near  together, 
that  they  partly  clofe  the  Pupil,  and  intercept  a 
Portion  of  the  luminous  Cone  that  ought  to  en¬ 
ter  it,  we  no  longer  in  that  Cafe  fee  the  Candle 
clearly,  but  with  great  luminous  Traces  direc¬ 
ted  towards  the  upper  and  lower  Part  of  this 
Light  -,  which  large  Traces  are  the  Portions  of 
the  Cone  reflected  by  each  Eye-lid.  But  the 
Eye-lids  do  not  thus  difturb  the  Sight,  but 
when  they  are  clofed  in  the  manner  I  have  been 
hinting  ;  nor  has  the  Objedt  thefe  large  Traces 
of  Light,  but  above  and  below.  Thefe  are 
Circ  1  rpftances,  that  never  entered  into  the 
Thoughts  of  a  Naturalift  *,  worthy  of  all  Efteem 
for  his  Piety,  when  he  afcribed  the  Rays  of  the 
Stars  to  this  Refledtion,  produced  by  the  Eye¬ 
lids  being  fond  of  eredting  this  Defedt  to  a 

Per- 


*  The  Author  of  the  Spe&acle  of  Nature. 
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The  Perfection  deftined  by  the  fupreme  Being  to 
ÏGJ-T,_. embellifh  the  Spectacle  of  the  Univerfe. 

Why  the  W e  muft:  therefore  feek  elfewhere  the  Caufe 

encircled^ -^ays  ^at  furround  the  Planets. 

withRays.  Thefe  Rays  are  of  feveral  Sorts.  Firft,  we 
find  around  the  Sun,  a  kind  of  luminous  At-» 
mofphere,  which  almoft  to  the  Life  refembles 
that  eafily  obfervable  round  this  Planet,  and 
about  the  Moon  herfelf,  in  fome  particular 
Fogs. 

Secondly,  we  obferve  likewife  in  the  Planets, 
and  principally  in  the  Stars,  a  certain  trembling 
Motion,  that  fubje&s  their  Image  to  a  perpe¬ 
tual  Alteration  of  Figure  -,  and  luminous  Traces 
and  Angles  feem  at  the  fame  time  to  dart  from 
their  Circumference. 

Thirdly,  in  fiiort,  the  Sun  in  particular, 
when  feen  in  a  very  clear  Sky,  appears  fur- 
rounded  with  a  fparkling  Atmofphere,  infup- 
portable  to  the  Eyes. 

The  luminous  Atmofphere  that  encircles  the 
Sun,  is  not  altogether  an  Illufion  of  the  Sight. 

It  is  natural  enough  for  this  intirely  fiery  Planet, 
to  have  at  lead:  an  Atmofphere  of  very  clear 
and  very  lively  Light,  and  it  is  this  Atmof¬ 
phere,  that  is  fo  intolerable  to  our  Eyes  *.  The 
Mediums,  the  Image  of  the  Sun  paffes  thro’  to 
come  to  us,  are,  perhaps,  a  farther  Augmenta¬ 
tion  of  the  Appearance  of  this  Atmofphere  5 

becaufe 

*  The  celebrated  Monf.  de  Mairan  eftablifhed  this  At- 
mofphere  in  his  Treatife  on  the  Light  of  the  Zodiac. 
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becaufe  when  thefe  Mediums  become  grofier,  The 

Sight® 

they  make  the  Images  of  all  the  Planets  appear 
furrounded  with  a  Crown  of  Light.  If  we  put 
a  fine  Linen -Cloth  between  our  Eye,  and  the 
Light  of  a  Wax-Candle,  we  fhall  fee  this  Can¬ 
dle  furrounded  likewife  with  a  Circle  of  Light  ; 
by  reafon  the  Threads  of  the  Cloth,  which  the 
Light  of  the  Candle  pafles  thro*,  difperfe  and 
fcatter  a  Part  of  them  out  ol  the  regular  Cone 
naturally  formed  by  this  Light  ;  and  from 
the  Portion  of  Light  thus  turned,  and  fcattered 
round  this  regular  Cone,  refaits 'that  remarkable 
Circle.  Ethereal  Matter,  and  the  Earth’s  At-* 
mofphere  ad,  in  regard  of  the  Images  of  the  Pla¬ 
nets,  what  the  fine  Cloth  does  in  refped  of  this 
Light. 

Without  putting  the  Cloth  before  a  Candle, 
if  one  looks  at  it  from  the  Diftance  of  a  hun¬ 
dred  Yards,  we  {hall  fee  it  furrounded  with 
Kays,  and  Traces  of  Light  $  becaufe  the  lumi¬ 
nous  Filament,  which  conveys  this  fmall  Image, 
is  not  able  to  preferve  its  regular  Figure,  thro* 
fo  long  a  Space  of  Air.  Hence  feveral  Pencils 
in  the  Circumference  of  this  fmall  Cone  are  tur¬ 
ned,  and  rendered  more  divergent  than  the  reft  ; 
and  fo  by  thefe  fmall  Scatterings  form  thofe 
Traces  and  Rays,  that  furround  the  Body  of 
this  Light,  or  principal  Cone.  Now,  tho’  the 
Diftance  of  a  hundred  Y  ards  be  neceffary  for  feeing 
a  Candle  encircled  with  Rays,  that  of  two  Feet 
is  fufficient  for  feeing  a  Spark  of  Fire  in  the 

fame 
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Tfce  fame  State  ;  becaufe  the  luminous  Filament  of 
SlG^HT^t  this  Spark  is  extremely  fine  and  feeble.  The 
Stars,  by  reafon  of  their  Diftance,  are  feeble  Lights 
feen  from  a-far,  mere  Sparks,  as  it  were,  whofe 
luminous  Filaments  are  not  able  to  preferve 
their  Regularity  as  far  as  us.  The  Moon  is  not 
encompalfed  with  Rays  like  the  lelfer  Planets* 
becaufe  her  luminous  Cone,  being  of  valler  Ex- 
tenfion,  makes  the  better  Refiftance,  in  regard 
of  the  Mediums  it  palfes  thro’,  fo  that  her 
Image  arrives  in  a  regular  manner  at  the  Bottom 
of  the  Eye.  The  fmall  Planets,  feen  thro* 
large  Telefcopes,  are  equally  without  Rays,  be¬ 
caufe  the  Glalfes  of  thefe  Telefcopes  collect  the 
Rays  fcattered  in  the  Circumference  of  the 
Image,  re-eftablifli  it,  and  render  it  regular. 

As  to  the  trembling  Motion  of  the  Planets, 
that  proceeds  likewife  from  the  Mediums  their 
Images  pafs  thro’  ;  not  from  thofe  grofler  Me¬ 
diums  like  the  Atmofphere,  but  from  the  fubtile 
ones,  fuch  as  ethereal  Matter,  and  the  Matter 
of  Light.  Thefe  Mediums  which  fill  and  corn- 
pole  the  celeftial  Spheres,  are  inceflantly  in  Mo¬ 
tion,  and  the  Motion  peculiar  to  Light,  or  to 
its  Adtion  and  Fundtion,  as  Light  is  the  Motion 
of  Vibration.  The  Images  of  the  Sun  and 
Stars,  that  come  to  us  thro’  all  the  Spheres, 
muft  partake  of  all  thefe  Motions,  and  confe- 
quently  undergo  a  proportional  Alteration,  in 
regard  of  their  Regularity.  Now  this  Altera¬ 
tion  is  precifely  the  trembling  Motion  that  affedls 

.the 
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the  Brilliancy  of  the  Planets*  of  the  Stars  parti-  The 
cularly,  whofe  Image  have  feveral  Spheres  to 
^pafs  thro9.  One  has  a  grofs  kind  of  Refemb- 
lance,  tho9  confiant  enough,  of  this  trembling 
Motion,  when  we  look  at  a  Star,  or  the  Sun, 
reflected  from  the  Surface  of  Water  a  little 
agitated. 

When  the  Choroides  is  affedled  by  too  lively 
an  Imprefîion,  one  fees  Sparks  with  it  :  and 
even  a  Stroke  received  on  the  Eye  makes  one 
fee  Sparks,  becaufe  thefe  nervous  Parts  are  very 
ftrongly  affedted.  The  diredl  Imprefîion  of  the 
Sun  on  our  Eyes,  is  certainly  one  of  thofe  that 
affedt  this  Organ  too  violently.  Its  Image  of 
courfe  mu  ft  be  accompanied  and  furrounded  by 
Sparks.  And  this,  in  refpedl  of  the  luminous 
Atmofphere,  is  all  that  is  therein  remarkable* 

For  I  cannot  tell  from  whencehhe  regular  Traces 
could  have  been  taken,  with  which  it  has  been 
encircled  with  Rays,  unlefs  from  the  Imagina¬ 
tion  of  Painters. 

To  deprive  the  Sun  of  all  his  Rays,  we  have 
nothing  more  to  do,  than  to  look  at  this  Planet 
thro9  a  Pin-hole,  either  on  his  fetting,  or  in  a 
Pail  of  Water.  Becaufe  the  Imprefîion  made 
on  the  Choroides  in  all  thefe  Cafes  is  very  feeble, 
and  confequently  void  of  Sparks.  He  is  then 
reduced  almoft  to  the  Condition  of  the  Moon, 
whofe  foft  Light  is  imprinted  clearly,  and  with* 
out  the  leaft  Embaraffment  on  the  Choroides* 

Let 
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Let  us  end  this  Eflay  on  Vifion  with  the  Ex¬ 
plication  of  fome  optical  Phcenomena,  Part  of 
which  are  omitted  in  the  Articles  where  they 
fhould  have  been  ranged,  and  the  reft  having  a 
Connexion  with  feVeral  Articles  occur  here  in 
their  natural  Place. 


Sequel  of  the  Phœnomena  of  V  i  s  i  o  N* 

• .  .  ..  .  •  i 

Î. 

How  the  WT  ^  bave  ^een  tbro’  a^  tbe  Precec^ng  üif- 
Images  of  VV  courfe,  that  Images  crofs  one  another, 

Objeas  and  are  reverted  in  the  Eye,  as  they  are  in  the 

verfed^^dark  Chamber.  If,  notwithftanding,  we  are  in 

which  en- a  dark  Chamber,  and  look  thro9  the  Hole  at  ex- 

dark”  ^terior ..  Objëfts,  we  ftiall  fee  them  lirait.  Thefe 

Chamber,  ObjeCts,  neverthelèfs,  fall  reverted  on  the  tranf- 

thdeTame  Parent  Cornea,  as  they  do  on  the  Pafteboard, 
exterior  fubfervient  to  the  Experiment  of  this  Chamber. 
Se^ffen  ca^e  tbe  ^ye  makes  them  crofs  again,  they 
in  a  right  are  of  courte  in  a  right  Polition.  Now  ObjeCbs 

wheni0fur-Painted  right  'm  the  EYe  muft  be  feen  reverfed- 
veyed  So  that  thofe  exterior  Obje&s  muft  contequently 

thro  the  feen  reyerfed3  which  one  looks  at  thro9  the 
Hole  of  , 

this  Hole  of  the  dark  Chamber. 

Chamber,  y^e  fee  the  Images  reverfed,  painted  on  the 
Pafteboard,  d,  d,  of  the  dark  Chamber,  Fig. 
2.  PI.  XIII.  becaufe  thefe  Images  reverted  and  re¬ 
flected  by  the  Pafteboard  towards  our  Eyes,  e, 
crofs  once  more  in  thefe  Organs*,  and  go  to  be 
painted  in  a  right  Situation  on  the  Choroides  : 

and 
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and  thefe  reflected  Images  crofs  again  in  the  The 

o  i  t  cp  Sight 

Eye,  by  reafon  their  Rays  are  parallel,  or  con- 
vergent.  Exterior  Objeds,  feen  immediately 
thro’  the  Hole  of  the  dark  Chamber,  would 
equally  be  feen  reverfed,  did  their  Images  like- 
wife  crofs  in  the  Eye.  But  this  is  not  the  Cafe» 

They  fall  in  the  Bottom  of  the  Eye  reverfed. 

Fig.  3.  as  they  are  on  the  Cornea,  and  on  the 
Pafteboard  -,  becaufe  thefe  immediate  Rays,  far 
from  being  parallel,  or  convergent,  like  the 
Rays  refleded  by  the  Pafteboard,  d,  d,  are  ex¬ 
tremely  divergent  :  infomuch,  that  it  is  impoffi- 
ble  for  the  Humours  of  the  Eye  to  make  them 
crofs  again.  Thefe  Humours  only  colled  them, 
as  the  convex  Glafs  does,  placed  at  the  Hole  of 
the  dark  Chamber,  and  nothing  more.  See 
Fig.  2,  3,  PI.  XIII  ;  where  thefe  Truths 
are  exprefled.  A,  Fig.  2,  is  a  Steeple  feen 
thro’  the  Hole  c,  of  a  dark  Chamber  ^  d,  d  is 
its  Image  painted  reverfed  on  the  Pafteboard. 

The  Reafon  why  it  is  feen  reverfed,  is  becaufe 
the  Rays  refleded  towards  one’s  Eye,  e,  crofs 
afrefh,  and  thereby  redify  the  Steeple.  In 
Fig.  3,  the  Eye  D  looks  at  the  Steeple  A  im¬ 
mediately  thro’  the  Hole  C  of  this  Chamber. 

The  Rays  C  D  being  too  divergent,  cannot 
crofs  in  the  Eye  D.  Hence  they  paint  the 
Steeple  reverfed,  as  if  one  looked  at  it  out  of 
the  dark  Chamber,  and  on  that  account,  we 
fee  it  in  a  right  Situation. 


All 
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Sight. 
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All  the  World  knows*  that,  in  order  to  rec¬ 
tify  Objeds  in  the  dark  Chamber,  we  muft  place 
at  the  Hole  of  this  Chamber  two  lenticular 
Glaffes  *  to  wit*  the  firft  at  the  Hole  itfelf,  C, 
fig.  the  fécond  E  feparated  from  the  former 
a  little  more  than  two  Foci  of  thefe  Glafles. 
The  firft  Glafs  C  brings  back  the  divergent 
Rays,  C,  towards  the  Parallel.  The  fécond 
Glafs  E  recovers  thefe  parallel*  or  almoft  paral¬ 
lel,  Rays,  makes  them  crofs  afrefh*  and  thus 
redifies  the  Image  in  F.  This  Image  appears 
right  to  the  Eye  D,  becaufe  being  reflected  by 
this  Eye,  it  there  crofies  and  is  reverfed,  as  if 
the  Image  came  diredly  from  the  Objed  A. 
Confequently,  neither  the  firft  Glafs,  nor  the 
Eye,  is  capable  of  making  the  Rays  crofs,  and 
fo  redify  the  Images  at  the  Bottom  of  the  Eye, 
as  we  fee  it  does.  Fig.  3.  Thefe  Images  then 
will  be  there  reverfed,  and  the  Objed  feen  thro5 
the  Hole  of  the  dark  Chamber  would  appear 
right. 

II. 

How  a  The  Hole  dark  Chamber,  that  exhi- 

Pin  in  a  bits  Obieds  reverfed  on  the  Pafteboard,  d,  d, 

’  *  i.  o'*  ^ 

adon  may  ^ets  notwithstanding  be  feen  witho  ut  in  a 

appear  re- right  Situation.  But  here  follows  another  Ex~ 
verfed.  periment,  where,  on  the  contrary,  a  right  Ob¬ 
jed  difpofed  before,  and  within  this  Hole,  ap¬ 
pears  reverfed  and  placed  on  the  Outfide  of  this 
Chamber* 

With- 
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Without  recurring  to  a  dark  Chamber,  put  The 
before  your  Eye  D,  (Fig.  4,  PL  XIII.)  a  black  SlGHT’ 
Pafteboard,  B,  pierced  with  a  Pin-hole,  C. 

Place  over  againfl  and  beyond  this  Hole,  a  very 
illumined  Body,  fueh  as  a  Sheet  of  white  Paper, 

E,  enlightened  by  a  Flambeau,  G.  Hold  af¬ 
terwards  a  Pin,  d,  before  your  Eye,  D,  and  you 
will  fee  with  Surprize  the  Pin  reverfed,  and  on  the 
other  Side  or  the  Ploie  in  PL  ‘  Which  Phœnome- 
non  is  thus  accounted  for. 

The  Images  of  exterior  Objeds,  it  is  well 
known,  in  palling  thro5  the  Fiole,  C,  Fig. 
z,  j,  are  reverfed,  and  painted  thus  reverfed, 
either  on  the  Pafteboard,  d,  d,  or  in  the  Eye, 

D.  The  fame  Thing  happens  in  regard  of  the 
Images  which  pafs  thro5  the  fimpie  Pin-hole, 
c.  Fig.  4.  and  goes  to  be  painted  in  the  Eye, 

D.  At  the  Place  where  the  Pin  in  a  right  Situ¬ 
ation,  d,  is  put,  the  Images  are  already  rever¬ 
fed.  Now  this  Pin  occurring  with  thefe  rever¬ 
fed  Images,  flops  the  Rays  that  correfpond  with 
it,  and,  confequently  produces  in  thefe  Images 
a  Deficiency  of  Rays,  or  the  Shadow  of  the 
Figure  of  a  Pin.  This  Pin  in  the  midft  of  this 
reverfed  Image  is  right.  The  Image  of  the 
Paper,  E,  will  therefore  go  to  be  painted  at 
-the Bottom  of  the  Eye  in  a  reverfed  manner,  hav¬ 
ing  in  the  middle  of  it  a  Shadow  of  a  Pin  in  a 
right  Situation.  Nov/  the  Soul  judges  Objects 
right,  that  are  reverfed  in  the  Eye,  and  reverfes 
thofe  that  are  there  right.  Whence  flue  will  fee 
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the  exterior  Objects,  E,  in  a  right  Situation* 


the  Shadow  of  the  Pin  reverfed.  She  will 
moreover  fee  this.  Pin,  or  rather  its  Shadow, 
beyond  the  Hole  in  F  ;  becaufe  the  Pin  flie  fees 
is  only  in  Effed  a  Shadow  produced  in  the 
Image  of  the  exterior  Objeds,  E.  This  ima¬ 
ginary  Pin  ought  therefore  to  be  the  exterior 


Objeds,  E,  and  feen  beyond  the  Hole, 


III. 

Why  the  The  Eye  is  not  only  deceived  in  regard  of 

quick  the  Situation  of  Objeds,  by  feeing  thofe  rever- 

twirlmg ;  f  d  that  are  right,  and  thofe  right  that  are 

about  ota  D 

burning  reverfed  I  but  is  {till  more  frequently  deluded* 

acfrcIe^^Hd  Wlt^  ^  -^rts  aS  m  re^Pe^:  °f  t^ie  SitU-. 

Fire.  ation,  as  of  the  Figure  of  Objeds,  when  a  lighted 

Charcoal  whirled  around  fhall  feem  a  Circle  of 
Fire  ;  or  when  a  very  ftnall  Fiddle-firing  (hall 
be  made  to  appear  large,  or  feem  to  be  feveral 
on  the  Side  of  one  another,  by  folely  exciting 
Vibrations  in  this  fine  and  fmgle  String. 

Thefe  Phœnomena  depend  on  the  Duration  of 
the  Senfations,  which  an  Objed  excites  in  the 
Nerves,  and  on  the  Quicknefs  with  which  the 
Adion  of  it  is  repeated.  When  a  Spark  of  Fire 
burns  us,  the  Smart  continues  for  a  while, 
after  the  Spark  is  extinguifhed  ;  and  the  Im- 
preffion  of  Savours  and  Odours  remains  likewife 
a  certain  Time,  after  the  Objeds  have  ceafed  to 
ahed  the  refpedive  Organs.  In  like  manner. 
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altho’  Light  be  of  a  much  more  fubtile  Nature,  The 
its  Impreflion  neverthelefs  fubfifts  a  limited  t 
while  after  its  Adtion.  Now  if  the  Adtion  of 
an  Objedt  is  renewed  on  a  nervous  Papilla,  be¬ 
fore  its  former  Impreflion  is  extinguifhed,  the 
Impreflions  will  be  continued,  as  if  the  Ob¬ 
jedt  had  not  ceafed  to  adt.  This  is  the  Cafe  in 
regard  of  the  fiery  Circles  produced  by  the  fre¬ 
quent  and  rapid  Whirling  of  a  burning  Coal 
thro’  the  fame  Track.  Its  Adtions  on  the  fame 
nervous  Papillae  of  the  Choroïdes  fucceed  one 
another,  with  fuch  Rapidity,  that  the  Im¬ 
preflions  they  there  excite  are  continued  -,  fo 
that  having  in  the  Eye  an  uninterrupted  Circle 
of  the  Impreflion  of  Fire,  we  necefiarily  fee  a 
fiery  Circle.  This  is  the  Reafon  likewife,  why 
Drumfticks  by  a  rapid  Succefliori  of  one  another 
on  beating  this  Infiniment,  produce  the  com 
tinued  Noife  called  the  Ruff \  The  String  of  a 
Violin  enlarged  or  multiplied  by  Vibrations  are 
explained  by  the  fame  Principle. 

A  Light,  that  rapidly  traverfes  a  Space  in  the 
Heavens,  feems  there  ftiil  a  continued  one, 
Becaufe  the  Line  of  lively  Impreflion  it  defcribes 
in  the  Eve,  is  made  with  that  Celerity,  that  all 
the  Points  of  this  Line  of  Impreflion  fubfift  at 
once  a  certain  Time.  Coniequently,  one  has  in 
the  Eye  an  intire  Line  of  luminous  Impreflion, 
and  therefore  one  mult  fee  a  continued  Light. 

Such  are  thofe  Meteors,  filled  by  the  Vulgar, 
ailing  Stars. 
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Qbferva- 
tions  on 
the  Sight 
of  a  di- 
liant  Ob¬ 
ject,  and 
that  of  a 
Wire  pla 
ced  very- 
near  the 
Eye  on 
the  fame 
Line. 


IV. 

I  looked  at  a  diftant  Steeple  with  one  Eye, 
and  put  before  it  a  Wire  not  fo  thick  as  my 
Pupil  is  large.  I  law  the^Steeple  notwithstanding 
the  Wire,  and  as  it  were  thro’  the  Wire,  which 
appeared  to  me  like  a  thick  Shade  correfpond- 
ing  with  the  Steeple.  I  faw  neverthelefs  this 
Steeple  intirely.  I  afterwards  looked  at  the 
Wire  itfelf,  and  faw  it  diftindily  without  Shade, 
and  fmaller  than  the  Shadow  I  faw  of  it  on 
looking  at  the  Steeple.  But  it  was  not  all 
tranfparent,  and,  tho*  abfolutely  very  fmal], 
hid  from  me  a  Part  of  the  Steeple.  This  Steeple 
in  its  turn,  which  I  faw  without  looking  at  it  on 
the  Side  of  the  Wire,  appeared  to  me  a  great 
deal  fmaller  than  when  I  looked  at  it  direbhly. 

When  I  looked  at  the  Steeple  diredly,  I  had 
my  Eye  contracted,  and  flatted  by  the  Poles, 
in  order  to  receive  the  luminous  Cone,  at  the 
optic  Point,  and  I  faw  it  diftindtly,  and  in  its 
natural  Magnitude.  In  this  State,  the  Choroides 
too  much  projected  for  the  luminous  Cone  of 
the  Wire,  and  the  Pencils  of  the  fame  luminous 
Points  reached  this  Choroides  befor  their  Re-union, 
and  reached  it  befides  feparated  from  one  another, 
and  leaving  void  Spaces  between  them.  Hence, 
when  I  pafled  the  Wire  before  my  Eye,  it 
feemed  to  me  like  an  enlarged  and  tranfparent 
Shadow. 
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I  fa w  the  Steeple  thro5  this  Shadow,  becaufe 
the  Separation  of  the  luminous  Pencils  of  the  tSl_^HT* 
Wire,  left  Spaces  large  enough  for  the  di- 
ftincfb  Reunion  of  the  optic  Pencils  of  the 
Steeple. 

When  I  looked  at  the  Wire  itfelf,  Î  faw  it 
diftindtly  and  fmaller,  becaufe  I  then  dilated  my 
Eye,  and  determined  my  Choroides  to  the 
Point,  where  the  luminous  Pencils  of  this  near 
Objedl  went  to  reunite  themfelves  diflindtly, 
and  by  reafon  in  this  Point  the  Pencils  are  redu¬ 
ced  to  a  fmaller  Space.  The  Wire  at  that 
Time,  tho5  not  fo  large,  hid  from  me  Part 
of  the  Steeple,  becaufe  the  luminous  Pencils  of 
the  Wire,  being  very  compact,  left  no  more 
Space  for  thofe  of  the  Steeple  correfponding 
with  them,  and  thus  totally  effaced  them .  This 
Steeple,  feen  on  the  Side  of  the  Wire,  and  with¬ 
out  looking  at  it  dire&ly,  feemecl  fmaller  than 
when  I  did  look  at  it,  becaufe  when  its  Image  fell 

on  my  Eye,  it  became  more  convex,  in  order  to 

- _  * 

fee  the  Wire  ;  and  this  Figure  of  my  Eye  pro¬ 
duced  a  large  Refraction  in  the  Image,  which 
was  rendered  fo  much  the  fmaller  in  it. 


V. 

To  thefe  Obfervations,  that  regard  the  Di-New  Op» 
ftinétion  and  Magnitude  of  Images,  I  will  addticalPhœ’ 
fome  others  of  a  very  fingular  Nature,  occa- 
fioned  by  the  former. 

T  * 
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The  As  1  was  looking  at  the  fame  Steeple*  and 
frequently  paffing  a  Wire  backwards  and 
Objeds  forwards,  before  my  Eye,  I  cafually  per- 
magnified  cejvec[  with  Surprize,  that  every  time  the 

terpofition  Wire  paffed  before  my  Pupil,  the  Steeple 
of  a  Wire,  feemej  to  move  and  leap,  as  if  I  had  paffed  be- 
holei  fore  my  Eye  the  Glafs  of  a  Telefcopë.  The 
Mountains  that  were  behind  the  Steeple  had  hr 

tirely  the  fame  Motion. 

On  a  clofer  Examination  of  the  Matter,  I 
bbferved  that  the  only  Cafe,  where  the  Steeple 
did  not  leap,  was  when  I  made  ufe  of  a  certain 
very  narrow  Medium,  and  a  very  difficult  one 
to  keep.  There  the  Image  of  the  Steeple  was 
hot  fo  diftindt,  and  feemed  to  me  enlarged. 

I  was  ftruck  with  thefe  Circumftances,  that 
obliged  me  to  obferve  in  the  Wire  a  kind  of 
Lenticular  Glafs.  For  I  furmifed  even  at  firft, 
that  the  Steeple  feemed  to  move,  inafmuch  as 
the  Wire,  being  placed  in  the  middle  of  its 
Ray,  enlarged  the  Image  of  .  this  Steeple,  and 
becaufe,  on  the  Wire’s  being  paft  that  middle, 
and  the  enlarged  Image’s  fuddenly  refuming  its 
ordinary  narrow  Bounds,  the  Steeple  looks  as  if 
it  were  in  real  Motion  -,  as  an  Objedt,  before 
which  one  paffes  a  Lenticular  Glafs,  appears  re- 
fradted  and  moved. 

In  order  to  be  affured  of  the  Reality  of  this 
Conjecture,  Ï  accommodated  my  Eye  to  the 
Steeple  in  fuch  a  Manner,  that  its  Image  came' 
to  my  Eye  glancing  very  near  the  Side  of  the 
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Window,  where  I  obferved  it.  I  again  paffed  ^ 
my  Wire,  and  faw  that,  when  it  was  in  the  vi- 
fual  Axis  of  the  Steeple,  the  latter  feemed 
hearer  the  Window,  on  whatever  Side  the  Wire 
came  *,  becaufe  the  Image  ot  the  Steeple  enlar¬ 
ged  by  the  Wire  diminifhed  in  that  Proportion 
the  Space  I  had  made  between  thefe  two  very 
near  Objedts.  I  obferved  likewife,  that  when 
this  Image  was  contradted,  by  withdrawing  the 
Wire,  it  was  fo  much  the  more  remote  from 
the  Window.  Hence,  on  executing  with  Cele¬ 
rity  what  I  had  been  doing  deliberately,  the 
Steeple  feemed  to  leap  on  its  approaching  to* 

and  retiring  from  the  Window, 

After  this  Confirmation  of  mÿ  former  Con* 
jedture,  I  repeated  the  Experiment  in  a  very 
clear  Seafon,  which  ftill  equally  fucceeded. 
And  the  Wire,  being  held  fixed  and  exadtly  in 
the  middle  of  the  Steeple*  never  fails  to  make 
it  appear  a  great  deal  larger,  and  as  it  were 
double.  The  phyfiqal  Caufe  of  this  Angular 
Phcenomenon  is  as  follows. 

This  Medium,  where  the  Image  of  the 
Steeple  is  confufed,  larger*  and  as  it  were  dou¬ 
ble,  is  when  the  Wire  is  exadtly  in  the  Axis  of 
the  Image  of  the  Steeple*  In  this  Situation,  the 
Wire  divides  the  luminous  Cone,  that,  convèys 
this  Image  into  two  equal  Parts,  and  inter¬ 
cepts  the  perpendicular  Eilamctit  of  it,  which 
is  what  contributes  to  render  the  Image  incom* 
bleat  and  confufed. 
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The  Confufion  of  the  Image  of  the  Steêple  Vs 
all  one  can  attend  to,  from  the  Interpolation  of 
fuch  a  Body  as  a  Wire  ;  it  is  notwithdanding 
much  Ids  perceptible  than  its  Enlargement. 

I  he  Confufion  is  flight  :  Therefore  the 
Tv  ire  intercepts  but  few  Rays.  It  is  never- 
thelefs  of  inch  a  Thicknefs,  that  it  ought  to 
hide  from  me  at  lead  the  whole  Steeple  ;  for  I 
fee  an  intire  Plain,  of  which  the  Steeple  does 
not  make  a  hundred  thoufandth  Part.  The 
Wire  is  alrnod  a  Line  thick,  my  Pupil  thro* 
which  the  Image  of  all  this  Plain  paffes,  contains 
but  a  Line  and  a  half,  or  two  Lines  at  mod,- 
and  the  Wire  is  only  the  Length  of  an  Inch  of 
it.  Conceive  then  a  Cone  of  Light,  with  a 
Bafe  more  than  a  hundred  thoufand  Times  as, 
large  as  the  Steeple,  and  place  within  an  Inch 
of  its  Top  an  opaque  Line,  and  you  will  fee 
what  an  Angle  this  Line  will  defcribe  on  the 

Bafe  of  the  Cone,  and  how  many  Steeples  it 
will  cover. 

It  therefore  neceffarily  follows,  that  the  great- 
ed  Part  of  the  Rays,  which  occur  to  the  Wire, 
are  not  dopped  by  it  and  extinguifhed  ;  for  a 
great  many  of  them  are  requisite  in  order  to 
one’s  feeing  the  Steeple.  On  the  contrary, 
thefe  Rays  mud  circulate  a  little  round  the 
Lv  ire,  or  turn  from  their  right  Line  to  accom¬ 
modate  themfelves  to  its  Circumference,  fome- 
what  like  what  a  Filament  of  Water  or  Air  would 
do.  By  means  of  this  turning,  our  Eye  will 
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have  almoft  the  whole  Image  of  the  Steeple, 
which  of  courfe  will  be  very  little  confufed. 

That  is  not  all.  This  Image  of  the  Steeple 
appears  enlarged.  Now  an  Infiniment  that  en» 
larges  an  Image,  only  does  fo  by  rendering  its 
Rays  convergent,  or  at  leaft  by  making  them 
crofs  in  a  wider  Angle.  Thus,  as  the  Wire  en¬ 
larges  the  Image  of  the  Steeple,  it  nccefTarily 
follows,  that  as  one  half,  of  its  Circumference 
which  fronts  the  Object,  turns  and  renders  the 
Rays  of  the  Steeple  divergent,  fo  the  other  that 
fronts  the  Eye,  turns  thefe  fame  Rays  conver- 
gently  towards  this  Organ.  There  is  therefore 
thro’  the  whole  Circumference  of  the  Wire,  a 
certain  Power,  that  collects  towards  the  Eye 
thefe  fame  Rays  which  it  had  at  firft  fcattered. 
To  that  End  this  Power  muft  of  courfe  apply 
thefe  Rays  to  the  Circumference  of  the  Wire, 
and  oblige  them  to  follow  this  Circumference 
even  to  a  particular  Point.  In  a  Word,  the 
Circumference  of  the  W7ire  mull  in  regard  of 
thefe  Rays  be  endued  with  an  Attra&ion  intirely 
like  that  obfervable  in  Glafs.  Now  we  have 
feen  that  this  Attraction  is  nothing  elfe  than  an 
Impulfe  of  the  Fluid  which  furrounds  the 
Wire  ;  and  that  thefe  Rays  are  thus  applied  to 
the  Wire,  as  a  Filament  of  Water  is  to  a  Stick, 
or  a  Piece  of  Lift  prefented  to  it. 

This  furrounding  Impulfe  therefore  deter¬ 
mines  thefe  Moieties  of  the  Image  to  turn 
round  the  Wire,  and  by  that  means  makes  the 

whole 
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The  whole  Image  appeal*  double.  This  Impulfe 
Sight.  Jikewife  retains  thefe  fame  Moieties,  as  much 
poffibly  it  can,  againft  the  Circumference  of 
the  Wire,  which  Effort  produces  a  Turning  of 
thefe  Raÿs  towards  the  vifual  Axis.  Confe- 
tjuently  they  crofs  with  greater  Celerity,  and  itt 
a  larger  Angle,  and  of  courfe  form  a  larger 
Image. 

Thus  then  ate  Rays  refracted  in  Convergence, 
and  an  Qbjeét  enlarged  by  a  Wire,  in  the  fame 
manner  as  it  is  by  a  Lenticular  Glafs  i  what  has 
never,  I  imagine,  been  before  furmifed. 

Not  only  the  narrower  luminous  Cone,  pair¬ 
ing  in  the  Eye,  without  the  Wife,  occurs  thus 
colleéled  in  Convergence  |  but  the  Wire  like- 
wife  becoming  thicker  than  this  firfl  Cone,  its 
Surface  muft  neceffarily  attra6t  the  collateral 
Rays,  or  Portions  of  a  larger  Cone,  and  colleél 
this  larger  Cone  in  Convergence  in  the  Bottom 
of  the  Eye,  which  of  courfe  muffc  produce  & 
larger  Image. 

In  order  to  conVey,  a  clearer  Idea  of  this 
Phcenomenon,  and  its  Explication,  I  muft  defire 
the  Reader  to'  confult  Fig,  2,  PI*  XIV.  The 
black  Lines  defcribe  the  narrow  luminous  Cone 
that  conveys  the  natural  Image  of  the  Steeple  A, 
to  the  Eye  B,  when  the  Wire  is  not  before  the 
Pupil,  where  it  is  evident,  the  natural  Cone  is 
much  narrower  than  the  Wire  C.  The  pointed 
Lines  not  only  mark  the  firft  luminous  Cone 
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flopped  and  turned  by  the  Wire  C  ;  but  they  g  The. 
defcribe  likewife  the  collateral  Rays  more  feat- 
tered,  which  are  attracted  by  the  Wire,  and 
colleCled  in  Convergence  in  the  Pupil,  in  the 
fame  manner  as  we  have  feen  in  the  Plate  of 
PI.  XIL  Fig.  2,  the  Lenticular  Glafs  affembles 
in  the  Pupil  the  collateral  Rays  g,  h,  which 
would  not  have  been  entred  there  without  this 
Refraction  %  and  by  that  means  the  pointed 
Cone,  thus  collected  in  the  Bottom  of  the  Eye 
B,  makes  there  a  larger  Angle,  and  a  larger 
Image,  than  the  Cone  marked  by  the  black 
Lines,  which  is  the  natural  one.  As  to  what 
remains,  the  Experiment  equally  fucceeds  with 
every  other  Body  as  with  the  Wire,  provided  it 
be  as  narrow*. 

This  Difcovery,  which  depends  on  the  In¬ 
flexion  of  Rays,  towards  the  Surface  of  Bodies, 
has  conducted  me  to  feveral  others  depending 
on  the  fame  Principle.  For  Inftance,  I  have 
alfo  enlarged  fmall  ObjeCts,  fuch  as  a  Pin’s 
Head,  by  looking  at  them  thro3  a  Very  little 
Hole,  made  in  a  Pafteboard,  in  fuch  a  manner, 
that  the  Image  might  fuflkiently  approach  to 
the  Circumference  of  the  Hole  to  be  flopped  by  Obje&s 
it  and  enlarged.  I  have  moreover 
on  looking  at  fome  Angular  ObjeCts,  fuch  as  a  traded  by 
live  Coal  amidft  Cinders,  or  a  Piece  of  frefh  ’ 

Charcoal,  juft  thrown  into  the  Fire,  &c.  that  theSurface 
if  one  draws  one’s  Finger,  very  near  the  optic  of  Bodies’ 

Cone 


&B4  A  Phyjîcal  Ejfay 

gThe  ^one  ^at  conveys  its  Image  to  the  Eye,  this 
Objeft  appears  to  dilate  itfelf  towards  the  Finger, 
and,  as  it  were,  to  precede  it  ;  and  that  when 
the  Finger  withdraws  from  it,  it  fee  ms  ftill  to 
lengthen  itfelf,  in  order  to  follow  it  to  a  certain 
Point.  It  is  for  the  fame  Reafon,  that  the 
Clouds  which  pals  before  the  Sun,  impart  dif¬ 
ferent  Motions  to  the  Shadows  of  Bodies,  and 
that  when  thefe  Clouds  are  interrupted  here  and 
there,  thofe  Shadows  feem  as  it  were  to  dance. 
This  Effect  is  principally  perceptible  in  the  Sha¬ 
dows  formed  by  the  Lead  of  Giafs-windows. 
It  is  alfo  to  this  kind  of  Refradion  of  Rays,  by 
the  Fluid  which  furrounds  Bodies,  that  I  partly 
Colours  of afcribe  the  Colours  of  a  Rainbow,  produced  by  a 

bow  pro"very  P^acec^  near  my  Eye,  and  on  which 

duced  by  I  have  caufed'  to  fall  obliquely  the  Light  of  a 
a  Pin'  Wax-Candle. 

It  is  now  Time  to  conclude  this  EfFay  on  the 
Senfes  ;  and,  perhaps  it  may  be  objected  I 
ought  to  have  done  fo  fooner,  having  by  a  great 
deal  furpaffed  the  Bounds  I  prefcribed  to  myfelf. 
But  how  can  one  refill*  the  Torrent  of  curious 
Matters,  that  prefent  themfelves  under  thefe 
Articles  !  And  yet  how  many  have  I  let  pafs 
with  Regret,  circumfcribed  by  thefe  fame  too 
narrow  Limits  ?  The  Nature  and  Mechanifm  of 
the  Senfes  conftitute  a  Matter  the  moll  intereft- 
ing  of  all  Phyfics.  Thefe  are  our  means  of 
Correfpondence  with  the  reft  of  the  Univerfe, 
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It  is  the  Reafon,  why  this  Part  of  Phyfiology  is  The 
fo  linked  with  all  the  Parts  of  natural  Philofophy, 
tfi.u  \z  is  a!  in  oft  impoftible  to'  treat  of  the  Senfes, 
without  touching  at  the  fame  Time,  (lightly  at 
leaft,  on  the  other  Branches  of  Phyfics. 

I  have  above  remarked,  that  this  Commerce  The  Sen- 
between  the  Univerle  and  us,  is  ever  carried  on  ^ 
by  a  Matter  which  affedbs  fome  Organ  ;  and  our  corre- 
that  from  the  Touch  to  the  Sight  this  Matter  is[^dl^Q 
more  fubtile,  more  and  more  diffufed  at  a  Di-Univerfe. 
ftance  from  us,  and  on  that  account  more  and 
more  capable  of  extending  the  Bounds  of  our 
Commerce,  Bodies,  Liquids,  Vapours,  Air* 

Light,  This  is  the  Gradation  of  thefe  Corre- 
fpondences,  and  the  Senfes  by  which  they  are 
carried  on  are  our  Interpreters,  and  our  Intelli¬ 
gencers.  It  is  obfervable,  that  the  greater  the 
Diftance  is  from  whence  our  News  arrives,  the 
more  fubjebl  it  is  to  Uncertainty  ;  which  is 
verified  in  moft  of  our  Relations  of  long 
Voyages.  Tlae  Touch,  the  moft  limited  of  the 
Senfes,  is  at  the  fame  time  the  fureft  of  them 
all.  The  Tafte  and  the  Smell  have  likewife  a 
fufficient  Certainty  :  but  the  Hearing  is  in  many 
Inftances  too  apt  to  deceive  us.  As  to  the  Sight, 

Vifion  is  fubjebted  to  fuch  a  Number  of  Errors, 
that  the  Induftry  of  fome  particular  Perfons,  (killed 
in  drawing  Advantages  from  every  Circumftance, 
have  invented  Proje&s  and  formed  them  into  an 
Art,  on  purpofe  to  impofe  on  the  Eyes  :  an 

Art 
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Art  fo  admirable,  and  carried  fo  far  by  Pain~ 
ters,  and  even  by  thofe  of  the  mod  remote  An¬ 
tiquity,  that  we  are  thereby  deprived  of  a  Podi- 
bility  of  having  Senfes  that  could  lefs  deceive 
V$, 

Every  Our  Senfes  are  fubjedted  to  a  thoufand  Mif* 
Thmg  is  £akes  .  ancj  yet  we  know  nothing,  but  what 

conjectu-  7  #  J  . 

ral,  un-  they  apprize  us  of,  or  what  they  give  us 

take 'the  Grounds  t0  c.onje&ure,  by  comparing  thofe 
Senfes  for  Hints  with  what  they  demonftrate  to  us,  for 
Inftance,  Light,  the  particular  Fluid  that  ren- 
e§>  ders  Bodies  vifible,  puts  us  on  imagining  there 
is  another  Fluid  that  gives  them  Gravity, 
another  that  makes  them  ejedtrical,  or  deter¬ 
mines  the  Needle  to  turn  to  the  North,  CiV. 
And  we  endeavour  to  guefs  at  the  Figure  and 
Motion  of  thefe  imaginary  Matter  si  Let  us 
attend  to  the  Train  of  Conjectures,  and  we  can 
be  under  no  manner  of  Doubt,  but  that  all 
our  Knowledge  is  at  bed  derived  from  what  the 
Senfes  point  out  to  us. 


Our  Igno¬ 
rance  pro¬ 
ceeds  from 
the  fmall 
]Sf  umber 
and  Un¬ 
certainty 
cf  the  Sen¬ 
fes. 


Judge  from  hence  of  the  lirait  Bounds,  and 
of  the  little  Certainty  there  is  in  our  Acquaint¬ 
ance  with  Things,  which  conflits  in  feeing  a  Part 
of  them,  by  the  Help  of  deceitful  Organs,  and 
in  divining  the  reft.  How  comes  Nature,  you 
will  fay,  to  be  fo  good  and  fo  liberal  ?  Has  Hie 
not  furnifhed  us  with  Senfes  for  all  thefe  Phœ- 
no  mena,  which  we  are  condrained  to  guefs  at  ^ 


m  the  Sense  s. 

for  Inftance,  For  this  Fluid  of  Gravity  ;  For  that 
which  moves  the  Needle  ;  for  what  gives  Life 
to  Plants*  to  Animals,  &c  ?  A  Method  more 
concife  of  rendering  us  intelligent,  in  refpedt  of 
thefe  natural  Effects,  which  otherwife  become 
Myfteries.  For,  in  fhort,  the  five  Species  of 
Senfation,  which  are  Embaffadors,  as  it  were  in 
our  Regard,  from  the  States  of  the  material 
World,  can  only  fupply  us  with  a  flight  Idea  of 
them.  Let  us  imagine  to  ourfelves  a  Sovereign 
of  the  Utfiverle*  who  had  no  other  Notion  of 
all  the  People  fpread  over  the  Face  of  the 
Earth,  than  what  he  had  received  from  A 
Frenchman ,  a  Verfian ,  an  Egyptian,  and  a 
Creolian ,  and  all  four  deaf  and  dumb,  Fo? 
of  this  Kind  are  more  or  lefs  all  the  Species 
of  Matter.  It  is  true,  modern  Philofophy  has 
difcovered  Prodigies  of  Invention  to  interrogate 
thefe  Embafiadors.  But  fuppofe  they  will  one 
Day  reveal  themfelves  to  us,  there  is  ftill  no  Ap¬ 
pearance  that  they  will  ever  unfold  what  all  the 
other  Nations  of  Matter  are,  that  are  foreign  t<$ 
them. 


It  is  a  Point  worthy  our  Confideratlon,  that 
Senfes  more  multiplied  than  ours,  might  pofiibly 
have  embarraffed  us,  or  that  the  greedy  Curiofity 
they  had  infpired  us  with,  might  have  been  the 
Source  of  more  Inquietude  than  Pleafure,  Is 
*iot  the  good  Ufe  of  thofe  we  have,  fufficient 

to 
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The  to  our  Happinefs  ?  Let  us  then  congratulate 
^1G”T: , ourfelves,  as  Philofophers,  in  the  Privation  of 
thefe  imaginary  Riches,  by  employing  thofe 
well  which  we  are  blefled  with  the  Enjoyment  of. 
This  is  our  Deftination,  the  Will  of  the  fupreme 

Being,  and  the  End  of  all  found  Philpfophy. 
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